


Sewing is probably as old as mankind, but not until 
the year 1832 did the hole move to the point of the 
needle, so that machine sewing became possible. 
Walter Hunt of New York City had this great idea, 
combining with it the shuttle-carried lock-stitching 
thread on the underside of the fabric. 

Elias Howe usually gets credit for inventing the 
sewing machine, but actually he worked out the idea 
twelve years after Hunt. Howe, you see, had the 
good sense to patent the idea. It brought him over 
two million dollars. 

It’s great to have an idea. It’s much more won- 
derful to make it work. Tliats where we come in. 

Often difficult and unusual problems are involved 
in operating mechanisms that depend on pliable parts. 
These must be composed and designed for continuous 
dependable service under a wide variety of environ- 
ment and operating conditions, often in the presence 
of deteriorative materials or conditions. 

For such critical parts, perhaps the most versatile 
and reliable material ever developed is SIRVE 
This is an oil-resistant elastomer (loosely called sy 
thetic rubber) compounded in formula as will best mect 
the specific need. 

SIRVENE engineers are constantly working on 
pliable part problems, in scores of fields. They are 
constantly developing new SIRVENE compounds. 


E 
H == 


———— 


=== = E // 72 
zem s d 


— Ce 


MT 77 


And when design and compositions are determined, 
C/R quantity production takes over, operating at 
laboratory-quality level. 

Let SIRVENE engineers work with you from the 
inception of your idea for a new product. They can 
short-cut your work, protect you in advance against 
disappointment. 

“Engineering with Sirvene" will be sent with our 
compliments if you request it. It belongs in your files. 


Sirvene products include diaphragms, boots, gaskets, oil seals, 
washers, packings and similar molded parts. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenue 


SIRVENE DIVISIGN Chicago 22, Illinois 


SCIENTIFICALLY COMPOUNDED ELASTOMERS 
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Two Million \ollars for a Needle 


Close-coupling of valve to cylinder! That’s the 
story behind the remarkable success of the new 
Ross In-Line Master Valve. 


Users claim several important advantages. By plac- 


ing the master valves (A & B) at the cylinder 
(D), air supply and exhaust are speeded up 
y is in turn permits faster movement 
of the cylinder piston and materially increases 
production. 


At the same time, the close coupling means that 
two lengths of large diameter piping between 
valve and cylinder—pipes continually filled and 
exhausted with non-productive air—are replaced 


114 E. GOLDEN GATE 
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by two short connecting pipes (F). The resultant 
saving in air with every movement of the piston 
considerably reduces operating costs. 


Operation is by a small, conveniently located 
3-way pilot valve (C). It is supplied through 
tubing (E) and connected to the master valves 
by tubing (G). It may be mechanically, manually 
or electrically controlled. Hand or foot operation 
is greatly facilitated by the use of the smaller, 
more easily actuated pilot model. 


The complete story of possible advantages in your 
production will be gladly furnished without obli- 
gation. Ask for Bulletin No. 302. 


Ross makes valves only — hundreds 

of types and sizes. Take advantage 
Sof the experience gained in over a 
~ayaactertentury of concentration on 
5:5 :600itr0l. hd application of air power! 


DETROIT 3, 
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Kitchen range burner valve by Lincoln Brass Works, Inc., Detroit 16, Mich. Two different brasses are used in 
this valve, which is entirely of brass except for the washer ond spring. Lincoln also makes valves for 
heaters and furnaces; flow, drain and shut-off valves for gasoline lines; shut-off valves for agricultural 
sprayers, and a wide variety of tube ond pipe fittings, all entirely or chiefly of free-cutting brass rod 


and free-machining brass forgings. 


Mr. D. E. DuPerow, Vice-President of Lin- 
coln Brass Works, Inc., recently said:" Thirty- 
six years of brass use by Lincoln and complete 
acceptance by the trade is the best reason I 
can think of for brass superiority. If there 
had been any material better for our purpose, 
less expensive to fabricate, and more desirable 
to our customers, we would be using it 
now." 

Brass has many desirable characteristics. 
Here are five of them that are important in 
Lincoln valves and fittings: 1, corrosion re- 
sistance, which means no plating is required. 
2, high speed precision machining for high 
output, lower costs. 3, sound, non-porous 


structure of rod and forgings. 4, smooth per- 
formance; brass holds lubricants. 5, customer 
satisfaction; gas range burner valves pass the 
cycling test of being raised to 425°F. and 
back to room temperature a minimum of 
10,000 times without seizure, loss of free 
operation, or leakage. 

There are many other items besides valves 
that can profitably make use of the fine quali- 
ties of Revere Brass. The Revere Technical 
Advisory Service will gladly cooperate with 
manufacturers on the selection of the correct 
brass and its fabrication. Just call the nearest 
Revere Sales Office; see your telephone direc- 
tory. Or write direct. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 111; Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 
SEE REVERE'S ‘MEET THE PRESS'’ ON NBC TELEVISION EVERY SUNDAY 
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New Water-sealed Jack 


for Communication, Audio and 
Other Electronic Applications 


This new Mallory Jack effectively seals out water 
and moisture... lets your customers keep the de- 
pendable performance they bought, even when your 
equipment is operated out in the open . . . in all kinds 
of weather. 


| "ma. 


rae m 7 r- 
A DRING SEAL FURNISHED 
WITH JACK 


You can see how it is done in the cross section. A 
Neoprene “O” ring seal is tightly compressed around 
the shoulder of the bushing and against the inside 
portion of the panel board. Water can’t possibly reach 
the jack opening and penetrate through to the inside 
of the chassis. 


What’s more, it is impossible to twist the jack and 
break the seal after it is mounted on the panel. A 
WS-1A—a two-cireuit jack with terminals for "Single D" flatted bushing on the jack fits a corre- 


one circuit and ground. 


a a ak ali: ite sponding “Single D” hole in the panel. 


for two circuits and ground : " g 

Both types conform to Specification JAN-J- Exhaustive testing has shown that the new Mallory 
1 endme No. Ll. . . € 

— — ; Jack will withstand a 6 foot head of water for 21 hours. 


Available Tvpes: 


Other Characteristics: — bin i 
" a s ” Interested? Then let us send you a new Technical 
life test v— Bulletin that is just off the press. It contains complete 


Insulation. Resistance: 100 megohms (before 


> humidity data and is yours for the asking. 
evele e 


Contact Resistance: less than .02 ohms bef. 


Dielectric Strength: 500 volts RMS (minimum). 


Minimum Life Expectam 


drawals without e Expect more . 
characteristics LECT! 
Get more o jion MALLORY 


M APEI A SERVING INDUSTRY WITH THESE PRODUCTS: 


Electromechanical — Resistors + Switches * Television Tuners © Vibrators 
A L LOR Electrochemical — Capacitors + Rectifiers + Mercury Batteries 


Metallurgical—Contacts + Special Metals and Ceramics» Welding Materials 


INDIMNA?POL!IS 6, INDIANA 
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When requesting further information from companies and organiza- 
tions mentioned in the items below, confusion can be avoided by 
referring to the issue of Product Engineering in which items appear. 


ichlights 


NONMETALLIC MATERIALS 


..+ A rubber film that combines the properties of 
plastics and synthetic rubbers and that can be elec- 
tronically sealed to itself is a development of B. F. 
Goodrich, Akron, Ohio. Called Vulcafilm, the 
material permits the assembly of shapes or vessels of 
any size with fused, homogeneous seams. The seams 
are stronger than the material itself and cementing 
or taping is not required. ‘The compound may be 
varied to obtain resistance to oil, gasoline, sunlight, 
heat, cold, abrasion and acids. Applications claimed 
are oil tank diaphragms, tank liners and inflatable 
pillows to solidify freight cargo and prevent damage. 


SPECIAL COATING ... 


... . An anti-weld and anti-seize thread coating for use 
by manufacturers of jet engines, gas and steam tur- 
bines, diesel engines and operators of stationary or 
mobile units has been developed by Surveys, Inc., 
Trenton, N. J. The coating is claimed to withstand 
temperatures to 1,500 F. It prevents frozen threaded 
assemblies and will not suffer mechanical or chemical 
decomposition under normal operating conditions. 


SILICONE RESIN ... 


\ single silicone resin has been developed that can 
be used for a variety of insulating applications. G. E. 
reports the resin can be used for coating glass cloth 
for power cables and class H insulation, providing a 
tough bond for flexible mica tapes and coil wrappers, 
treating glass sleeving and impregnating asbestos for 
layer insulation. ‘Tests indicate that the resin has no 
significant change in dielectric sirength after exposure 
to 250 C for 30 days nor after being bent over a 14 in. 
mandrel at —30 C. A change in cure alters the resin 
for high temperature insulation or low temperature 
Hexibility depending upon end use. 


PLASTIC PIPING ... 


.... A test installation of reinforced plastic piping, 
in service for 20 months, has been found to resist 
shock and salt water corrosion as found on ship board 
installations. The U. S. Navy test reports the pipe 
carried salt water at 90 psi pressure without ill effect. 
Steel pipe under similar conditions have failed. Pres- 
ent investigations are to find a suitable pipe joining 
technique for shipboard installation and acceptable 
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plastic fittings that are competitively priced. The 
piping did not prove entirely satisfactory when in 
stalled in a constant air temperature ol 140 Fahren 
heit. This installation was in the boilei 


ship used for the test. 


room of the 


NEW SILICONE FOAMS... 


.... Two of the new foams can be expanded to form 
uniform, unicellular structures weighing 8 to 24 Ib/cu 
ft. Dow-Corning Co., Midland, Mich., expects that 
they may be the answer for lightweight, nonflammable 
material that will retain its compressive strength at 
high temperatures. ‘They can be foamed in place, a 
major advantage over other types. Silicone foams have 
been exposed to temperatures of 700 F for over 20 
hours with little structural or dimensional change. 


CERAMIC INVESTIGATION ... 


. . . Cermets, combinations of ceramics and metals, 
are considered likely materials for construction of 
reactors according to the Oak Ridge National Labora 
tory. But investigation of cermets will be only part 
of the research program. Other important work will 
be done on oxide, boride and nitric ceramics as 
structural materials, on techniques for applying 
ceramic coatings to materials used in reactors, and on 
the evaluation of radiation damage to ceramics. 


METALLIC MATERIALS 


.... New magnesium alloys, such as FSI-H sheet and 
2K60A extrusions, are considered by the Wright Ain 
Development Center to be quite suitable for primary 
aircraft structures. An example of magnesium’s 
primary use are the wings of the F-80 jet fighter which 
are made from a thick skin magnesium alloy assembly. 
Experimental wings under test for over 1,000 hr show 
good results except for paint adherence at high speed. 
Approximately 15,670 Ib of magnesium are used in the 
B-36 bomber. Main applications are wheel castings, 
power plants and air frames. 


TITANIUM CREEP PROPERTIES... 


.... Reexamination of the creep properties of titanium 
by the Battelle Memorial Institute, Columbus, Ohio, 


" t 
(continued on page 7) 





or Thousands... 


GLEASON WORKS 


BUILDERS OF BEVEL GEAR MACHINERY FOR OVER 85 YEARS 
1000 UNIVERSITY AVE.- ROCHESTER 3, NEW YORK 
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indicates that the commercially pure metal is unique 
among metals. At stresses near the room temperature 
yield strength, marked creep is observed but this 
creep is absent at stresses near the elevated tempera- 
ture yield strength of 400-600 F according to the testers. 


WELDING FLUX... 


. . . . Aluminum welding flux that is claimed to redtice 
oxides immediately upon application and continues 
throughout the heating cycle has been developed by 
Solar Aircraft Co., San Diego, Calif. The flux is 
further claimed to be easily removed after welding, 
does not produce corrosive pitting of the parent metal 
and permits the use of the hotter flame of oxacetylene 
without fear of overheating. 


BORON COATING ... 


Borides that protect against oxidation up to 
2,100 F have a future as coating materials. Battelle 
Memorial Institute states that borides of zirconium, 
vanadium, tungsten and silicon can be formed to give 
a wide range of chemical, wear and heat resisting 
properties. Metallic and nonmetallic components can 
be coated and will be exceptionally hard because the 
boron can be formed in place. 


BERYLLIUM RESEARCH ... 


...+ To increase the oxide yield of beryl ore, improv- 
ing techniques for manufactured beryllium alloys and 
the development of alloys of low beryllium content 
are a few of the research projects being carried on by 
Beryllium Corp. Other investigations on the program 
are new materials, such as ferroberyliium as an 
additive to certain steels, and alloys containing no 
beryllium but having some properties akin to beryl- 
lium alloy systems for future use. 


COMPONENTS 


A gun that will take samples during manufacture 
from thin sheets of material, such as paper products, 
plastics, textiles and metals that are moving at high 
speeds over rollers, is a development of the Research 
Laboratories of Australian Papers Mfg. Ltd., Mel- 
bourne, Australia. The gun discharges a sample 
cutting device through the material. The high velocity 
of the cutter requires no supporting back to the 
material; even the inertia of thin paper being sufficient 
to result in a clean circular sample. A circular cutter 
is used, as it causes the least stress concentrations that 
could result in sheet breakage during subsequent 
processing of the thin sheet materials. 
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URANIUM ROLLING MONITOR ... 


. . . Radiation detection devices are being used to 
monitor critical temperatures during uranium rolling 
operations. Minneapolis-Honeywell Regulator Co., 
reports the robot system to be 10 times faster and 2 to 5 
times more accurate than previous systems. The detec- 
tion devices relay the temperature or heat of an ingot 
to a series of electronic recording instruments. Thus, 
temperature information at several points on the 
production line is gathered and permits a single 
operator to make necessary adjustments for tempera 
ture in about one to two seconds. 


QUARTZ CRYSTAL... 


An oscillating quartz crystal of minimum dimen- 
sion and weight which, like other circuit elements 
such as resistors and capacitors, can be soldered into a 
circuit is a development of Telefunken, Germany. 
The unit consists of a ceramic pot and lid, soldering 
wire as R. F. leads, a quartz disk between two elec- 
trodes and a compression spring. The unit is sealed 
by soldering the joint between pot and lid. 


AUTOMATIC CLUTCH ... 


For industrial machinery this clutch applies 
power from a prime mover to its load and prevents 
overloading of the machine beyond its capacity. The 
designers, Automatic Clutch Corp., Boston, Mass., 
report that the unit is especially adaptable for extrac- 
tors, punch presses and hammer mills and that the 
clutch can eliminate costly starting devices. If the 
machinery becomes jammed or its power overtaxed, 
the clutch will slip until the cause is removed. 


ONE WAY SWITCH ... 


...+. For use in telephone switching systems and many 
types of computers is a tiny one-way switch developed 
by the Bell Telephone Laboratories. The unit is 
described as a silicon alloy junction diode and serves 
as the electronic equivalent of a one-way switch. The 
switch is claimed to operate thousands of times faster 
than its mechanical counterpart. 


HEAT TREAT CONTROL... 


More accurate control in the production of 
martempering and austempering operations has been 
suggested by use of an apparatus based on the volume 
change that takes place in the transformation of 
austenite. The apparatus, known as the Schaaber 
Dilatumeter, is a German development being studied 

(continued on page 9) 
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Parker Fa * 
ET. lee „into your plant 
Metallgesell- / PA R K E R 


schaft, A. G., 


Germany 26 years 


: s . . . . 
Our cuifomers, through our international affiliations, 
getthe benefits of world-wide research, experiment 
England 28 years and application. 


The Pyrene 
Company, 


— For the best in surface treatments for metals, call on 


Continentale ' 
Parker, France 2 A years Parker! 


120 years 


PARKE M RUST PROOF COMPANY 


2179 E. Milwaukee Ave., Detroit 11, Michigan 
BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE 


corrosion resistant point bose aids in cold forming of metals rust resistant wear resistant for friction surfaces . 


* Bonderite, Bonderlube, Parco, Parco Lubrite— Reg. U.S. Pat. Off. 
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by Ajax Electric Co., Inc. The unit offers accurate 
and quick determination of the transformation time 
for austempering and the martempering time cycles 
wihtout reference to a PTT diagram. 


PROCESSES 


.... Further research and development work is being 
undertaken to improve a corrosion prevention process 
developed during the last war. Rutgers University and 
the Navy are investigating the properties, structure 
and functions of the substance to improve and extend 
its application. Most serious limitations are that it 
must be applied within 8 hr after preparation and its 
lack of effect on the light metal alloys. Among its chiel 
attributes are its adhesiveness, strong resistance to salt 
water, and long life. Mixture is composed of phos- 
phoric acid, a resin and an inhibitive pigment. 


EXTRUSION LINER ... 


Various defects arising in extruded sections 
made from aluminum alloys because of friction 
between the side of the billet and the wall of the 
container can be eliminated. British patent No. 689,- 
051 recommends the use of a metal liner made from a 
material of lower mechanical strength and substan- 
tially higher plasticity than the billet. The liner acts 
as a lubricating layer and forms a coating bonded to 
the outer surface of the extruded section. Suitable 
liner materials are pure Al, AI-1 percent Zn alloy, 
pure Mg, and Mg-1.5 percent Mn alloy. 


PLASTIC SHEET PROCESS... 


A new method of making a light, strong and 
rigid sheet of plastic material in a continuous process 
was recently demonstrated by the Campco Div. of 
Chicago Molded Products Corp. The sheet is made by 
forcing a mixture of polystyrene and rubber through 
a heated dye. As the process is continuous, sheets of 
any length can be manufactured ranging m width from 
26 to 58 in. and in thicknesses from 0.005 to 0.125 in. 
Color possibilities are unlimited. 


STEEL POLISH ... 


. . A room temperature chemical steel polish that 
is claimed to produce a brilliant luster on most steel 
parts by simple chemical immersion is a development 
of MacDermid, Inc., Waterbury, Conn. A one min. 
immersion is said to produce a luster equivalent to a 
30 min. deposit of bright nickel. The process is also 
claimed to reduce surface roughness and deburr sharp 
edges. It can be used to polish steel dies. 
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COLD FORMING AND WELDING .. 


...+ High speed tube mills for converting non-ferrous 
strip by cold forming and welding into tubing has 
been developed by the Yoder Co., Cleveland, Ohio. 
Ihe induction welding is done at speeds ranging from 
10 to 120 fpm depending on the metal, gage and diam- 
eter. The weld is made by a high frequency current 
introduced through a short inductor coil. The current 
travels around the surface of the tube and flows along 
the converging edges of the unwelded tube to a point 
of convergence near the rollers which press the seam 
edges together. Aluminum tube can be commercially 
produced to wall thicknesses of 0.025 inch. Metals 
that can be used are aluminum alloys, certain mag- 
nesium alloys, a wide range of brasses and cop- 
per, stainless and the lighter gages of carbon steels. 


TESTING 


... + Quick, accurate analyses of particle size distribu- 
tion can be made with a new research instrument 
developed by Sharples Corp., Bridgeport, Conn. The 
unit permits fast quality control checks on pigments, 
metal powders, abrasives, ceramics and other powdered 
materials. One operator can analyze billions of 
particles in 15 min. with a probable error of +3 per- 
cent. A continuous record of the weight of powder 
settled on a balance is plotted against time to arrive 
at the particle size distribution curve. 


MINIATURE REACTOR ... 


A low-power nuclear reactor has been placed in 
operation at the Knoll Atomic Power Laboratory, 
Schenectady. The reactor is a source of nuetrons that 
can be used in many fields of fundamental research. 
To detect element absorbtion, for example, the reactor 
is first operated at a uniform level. The test sample 
is then lowered into the reactor and nuetron absorb- 
tion by the sample will slow down the reactor. Con- 
trol rods are withdrawn to restore the original 
operating levél and the difference in rod length is 
the absorbtion of nuetrons by the sample. 


STEEL STUDIES... 


.... To test new steels for use with enamel finishes 
and the application of ceramic jackets on steel parts 
to increase resistance to high temperatures are two 
reasons for the new U. S. Steel Corp. research labora- 
tory. U. S. S. says it intends to test many new and 
standard steels at the high level temperatures required 
to bake on porcelain enamel coatings. These tests 
will determine which steels are best for use in porce- 
lain-enameled products and what heat treatment gives 
the best results over extended periods. 





\ you will find the modern approach to 


wines | your SOLENOID VALVE problems... 


Us.-- 
—— | SKINNER VALVES 


We s checked 


| 
"ner Volv a C! 
E GUARANTEE 
ia C v9 i 


- 


e Dimma | MILLIONS of CYCLES 


(on most applications} 


The measure of performance in an electric valve is in 
: cycles — millions of them in Skinner Volves .. . with the 
CompanY i — kind of guaranteed performance made possible through 

Street— ———— Š the constant research, lab testing and design facilities, 

r prox.) know-how of Skinner engineers and the productive 
capacity of an ultra-modern plant. Skinner Solenoid 

Valves have a record of satisfactory and dependable 

performance in countless installations for gaseous or 

liquid control. Many models are Underwriters’ Approved. 

Let us approach your problem in the modern manner. 

Some of the many Skinner Valves are shown below. 


Nome— 


o — — 
M3 M - x5 


3-way - Some as 
20-150 p.s.i . 8.1. . s.i. - ad. V5 valves 
^ 1 - (except 
explosion proof) 
0-300 p.s.i. 


5-250 p.s.i. 


VAT eS 


SKINNER ELECTRIC VALVE DIV., The Skinner Chuck Company, 114 Edgewood Ave., New Britain, Connecticut 
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To maintain high efficiency at high speeds 


design with LINK-BELT Silent Chain 


Portable belt sander is driven with Link-Belt %e-in. pitch silent wheels, utilizes a spring shoe type tightening mechanism. Its 
chain. This compact, high-speed chain operates over small exclusive link and tooth form eliminates chordal disturbance. 


From fractional to thousands of hp --- your 
assurance of positive, dependable transmission 


ee quiet operation is one big reason why so many 
top designers use so much Silverstreak Silent Chain 
Another is the sustained efficiency of these positive, no-slip 
drives—better than 989 throughout their long life. This 
holds true even at high linear and rotative speeds. And 
you'll like the flexibility silent chain gives your design 
From fractional to thousands of hp, you get space-saving 
narrow widths . . . long or short center operation . . . ratios 
up to 10 to 1. 

Ask your nearest Link-Belt office for complete design 
data. Test drives can be quickly supplied. 


Printing "class" magazines calls for precise register of 


exacting color illustrations at high speeds. As on the SILVERSTREAK SILENT CHAIN DRIVES 


majority of the country's high-production presses, Link- LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, 
Belt Silent Chain provides the drive for this 5-color press Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle, 


à . Toronto, Springs (South Africa), Sydney (Australia) 
that turns out 15,000 impressions per hour. 


Sales Offices in Principal Cities. 13,244 
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LIFT rnom HARNISCHFEGER 
4 get the most 
for your Zinc Die 


Casting 


Take a page from Harnischfeger’s success story on 
their Zip-Lift — the result of a determination to pro- 
duce a small electric hoist (capacities up to 2000 
Ibs.) which would compare — point for point and 
dollar for dollar — with existing higher priced hoists 
on the market. The ZINC Die Castings pictured at 
the right played no small part in achieving that 
elusive design objective — high quality at low cost. 

The housing for the Zip-Lift control unit (see open 
view above) is formed with the two larger ZINC Die 
Castings illustrated. The five smaller castings are 
pulleys and other operating components. While all 
of these parts are complex in shape, the economies 
of die casting are most apparent in the housing half 
at the extreme right. No elaborate secondary oper- 
ations are required to prepare this part for assembly. 
All holes, recesses and bosses are cored or cast in 
the die casting operation. The as-cast dimensional 
accuracy insures perfect fit of the “innards” and the 
inherent strength of ZINC Die Castings safeguards 
the unit from abuses in service. 

For many other examples of die casting economies, 
ask vs—or any commercial die casting company — 
for a copy of our brand new booklet “The End Uses 
of ZINC Die Castings”. 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (v2) ZINC 
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No partial 
bearing here 
bushing hts 

securely 


Lock-type Bushings . . . for free 
articulation. A special process 


stiff chain. Applied to a 


securely locks the inside side- A 
bars on the bushing—elimi- Ju. 
nating a common cause of a 


wide range of sizes. 


1 


Look to LOCK-TYPE BUSHINGS 
ior longer roller chain life 


Just one of many engineering extras 
you get from LINK-BELT 


OR drives that must operate under severe conditions, it will pay 

you to use Link-Belt Precision Steel Roller Chain. Lock-type 
bushings and the many other Link-Belt engineering extras add up to 
built-in extra life. Whether it's for power transmission or conveying, 
you are assured of a positive, flexible, economical chain . . . with high 
sustained efficiency. For complete information, see your nearby Link- 
Belt sales representative, or write for Engineering Data Book 2457. 


LINK 


ROLLER CHAINS & SPROCKETS 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, 
Philadelphia, Colmar, Pa., Atlanta, Houston, Min- 
nea»olis, San Francisco, Los Angeles, Seattle; Scarboro, 
Toronto and Elmira, Ont. (Canada); Springs (South 
Africa); Sydney (Australia). Sales Offices in 

Principal Cities. 13,330-B 


FOR LOAD DISTRIBUTION OPTIMUM OPTIMUM 


Don’t overlook à — «ni 
these other * | 
LINK-BELT extras zat v 


Shot-peened rollers have ex- Couple and uncouple multi- 


UNIFORMITY 


SURFACE FOR LOAD DISTRIBUTION F i I 


TEST CHAINS TEST CHAINS 
Closer heat treat control helps 


PIN CONTACTS OUTER SURFACE ORDINARY CONTROL L-B EXACT CONTROL 


tra fatigue life under impact. ple-width chains more easily. attain greater uniformity 
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Setting safer paths for little feet 


ADHESIVES- COATINGS- SEALERS | 


MAKERS OF "SCOTCH" BRAND PRESSURE: € 


'The designers and manufacturers of America's school buses place 
great emphasis on all details pertaining to passenger safety. 
Safe, non-slip flooring is one of the essentials—and Superior Coach 
Corporation at Lima, Ohio, uses a 3M Adhesive to anchor floor 
matting to the steel floors of their school buses. 


Superior has standardized on a 3M rubber-based adhesive for this 
operation because they need fast application and a quick, 

strong bond that will stand up under vibration, temperature 
changes and strong cleaning solutions. 

See what adhesives can do for you... 

3M’s rubber-based adhesives provide a fast, low-cost way of 
joining a variety of materials. Like to see some actual examples of 
what other companies are doing with 3M adhesives? Ask 

your 3M salesman for a copy of our new Design Handbook, or 
write today to 3M, Dept. 49, 417 Piquette Ave., Detroit 2, Mich. 


MINNESOTA MINING AND MANUFACTURING COMPANY 


ADHESIVES AND COATINGS DIVISION  * 417 PIQUETTE AVE., DETROIT 2, MICHIGAN 
GENERAL SALES OFFICES: ST. PAUL 6, MINN, e EXPORT: 122 E. 42 ST., N.Y. 17, N.Y. e CANADA: LONDON, ONT. 


ENSITIVE ADHESIVE TAPES @e “SCOTCH” BRAND SOUND RECORDING TAPE e "SCOTCHLITE" BRAND 
ans 00 ear QUO. ate us. sst or 


REFLECTIVE SHEETINGS @ ‘3M ABRASIVE PAPER AND CLOTH @ "3M" ADHESIVES ANDO COATINGS è "3M" ROOFING GRANULES è "3M" CHEMICALS 
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WRIGHT. AERONA 


Ductalloy / castings make "impossible" 


/ 


/ 
/ 
! 


Wright J-65 jet engine main 
bearing support... impractical 
to machine from one piece. 
Readily produced as a weld- 
ment of two Ductalloy preci- 
sion castings. 
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This highly stressed part secures the 
7,200-lb. thrust Wright J-65 jet en- 
gine in the aircraft, carries major 
structural members ahead of and be- 
hind it, and mounts a main shaft 
bearing in its center. Air roars be- 
tween the carefully contoured inner 
and outer rings. 

As originally hogged out from an 
aluminum forging on an experimental 
basis, this part required some 1200 
hours of machining—impractical for 
volume production. Redesigned by 
Curtiss-Wright Corporation's Wright 


parts producible 


Aeronautical Division as a weldment 
of two Ductalloy precision castings, it 
requires only simple turning and fac- 
ing plus 25 ft. of welding to assemble 
the ten interconnecting stainless steel 
struts. An "impossible" part for vol- 
ume manufacture in other metals 
which would meet specifications, it is 
rendered readily producible in Duct- 
alloy — Brake Shoe's ductile cast iron 
that combines high 

strength with the cast- 

ing and machining 
qualities of grayiron. 


YOUR PROBLEM —Ductalloy may solve your problem if it involves 
economical production of complex metal shapes that are difh- 
cult to cast in steel, expensive to forge, or lacking strength in 
gray iron. Brake Shoe's experience, research laboratory and 
experimental foundry are available to help you best utilize its 
unusual combination of characteristics. Write for your copy of 


this new technical bulletin today. 


Ductalley castings are made by: BRAKE SHOE & CASTINGS DIVISION 
ENGINEERED CASTINGS DIVISION 





"ALKA-DEOX" DERUSTING PROCESS — An alkaline electrolytic process for rapid, 


removal of rust and scale from steel, cast iron and malleable iron. Operates at room 
temperature. No attack on basis metal. Uses Enthone Compound 134. 


COMPOUND 42” — CLEANER AND RUST REMOVER FOR STEEL. A solvent acid 
cleaner for rapid removal of oil, rust and oxide from steel, zinc, aluminum and 
other metals to prepare them for painting or organic finishing. 


- "DESCALER 2A" — POWDERED ACID PICKLING COMPOUND. A powdered acidic com- 
pound added to water to make pickling solutions for iron and steel. Safer to handle 
than sulphuric acid. Gives controlled acidity to prevent overpickling. 


r "ACTANE 33" — POWDERED COMPOUND REPLACES HYDROFLUORIC ACID. A dis- 

E S: -persing agent added to acid pickles to remove colloidal and siliceous films from 

a" - metals. Also an additive for sulphuric and nitric acid pickles to promote faster 
pickling of stainless steel, aluminum and titanium. 


“ACID ADDITION AGENT” —STOPS ACID FUMES. A surface active material extensively 
used in acid pickles to reduc fuming, to give better wetting and to promote better 
pickling. 


“INHIBITOR 8” — STOPS ACID ATTACK ON STEEL. An all-purpose inhibitor for acids 


including sulphuric and hydrochloric acids to stop attack on steel during pickling. 


Write for fully descriptive literature. 


ELECTROPLATING CHEMICALS 


442 ELM STREET 
NEW HAVEN, CONNECTICUT 


DISTRIBUTOR STOCK POINTS 
ARDCO, INC. R. O. HULL & COMPANY L. H. BUTCHER COMPANY 
$000 West 73rd Street, Chicago 38, Illinois 1300 Parsons Court, Rocky River, Ohio 3628 East Olympic Blvd., Los Angeles 23, California 
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Nothing You Build Into Your Product 
Can Count for More / 


Ve 


This compact Reset Counter, shown actual 
size, is a standard built-in part of many 
makes of business machines, cameras, coin 
machines, compressors, die casting machines, 
hay balers, laundry equipment, plastic mold- 
ing machines, punch presses, shoe machines 

. and what have you? It counts turns, 
strokes, pieces or other units of perform- 
ance and output . . . supplying facts- 
in-figures that help toward closer 
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EDER-ROOT 


Countrol. Find out how your product can give 
your customers a new usefulness, with these 
or other Veeder-Root Counters for mechan- 
ical or electrical operation. Write: 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


Chicago 6, Ill. « New York 19, N. Y. * Greenville, S. C. 
Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 


‘The Name that Courts” 





GRAPHITAR assures 


the mechanical seal that rotates with the shaft 


Dura Seal mechanical seals, made by Durametallic Corporation of Kalamazoo, 

Michigan, rotate with the shaft of centrifugal and rotary pumps, autoclaves, blowers, 

agitators and other rotating equipment to provide a pressure-tight liquid seal. They are 

made to operate with most any fluid, including highly corrosive acids and alkalies, at tem- 
peratures ranging from 80° F. below zero to 400° F. above zero and pressures up to 600 psi. A 
stationary GRAPHITAR gland insert provides an anti-frictional surface in conjunction with a 
hard-surfaced rotating unit of the Dura Seal. This fine combination insures tight, trouble- 
free, long-lasting protection against leakage. GRAPHITAR is ideally suited for this appli- 


cation because it is self-lubricating, chemically inert and highly resistant to wear. 


OTHER TYPICAL 
GRAPHITAR PARTS 


THE UNITED STATES 


Product Engineering — September, 1953 





efficiency of Dura Seal- 


DURA ®, SEAL 


ROTATES Tite WO Teh tae 


GRAPHITAR is a versatile engineering material produced from carbon- 
graphite powders, compacted under terrific pressures and fused at temperatures 
exceeding 3000° F. It has proved indispensable to industry in hundreds of 
difficult applications. 


@ GRAPHITAR can be formed in relatively complicated shapes and ground to 
tolerances as close as .0005”. 


GRAPHITAR is lighter than magnesium, yet mechanically strong and durable, 
making it ideal for use where weight is a factor. 


GRAPHITAR is practically unaffected by high speeds, high 
pressures or temperature extremes. 


GRAPHITAR is highly resistant to wear. 


when exposed to concentrated acids. | 
GRAPHITAR is self-lubricating and needs no oiling. | e i 
GRAPHITAR is available in virtually unlimited quantities. 


GRAPHITAR is chemically inert and will not corrode even GRAPHITAR 


Just released! New 72-page GRAPHITAR catalog packed with 
facts, profusely illustrated. Write for your copy today. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Theyve got 


what it 
take 


Take a look at what’s behind this nameplate 
and you'll see a motor that has what it takes 
to give service “beyond the call of duty.” 


HOOVER 


E BEARING 


A.C. MOTOR 


Heavy Duty 


Electric Motors 


PRECISION — woven into every foot of wiring, 
fitted into every moving part— gives Hoover 
motors the stamina to stand up under the 
grind of continuous operating cycles—to take 
the punishment of frequent starts and stops. 

*"Torture the truth" out of a Hoover—over- 
load it, abuse it, give it every test, under every 


PRODUCTION 
FOR HOME 
AND FOR DEFENSE 


Week in and week out Hoover 

is producing a very substantial 

volume of essential materials 
for the Armed Forces. 


phase motors up to 5 h.p. 


IE HOOVER COMPANY 
ARA TRI( MA IOR DIVISION 


adverse condition you might expect to be re- 
quired of your motor driven equipment — and 
it comes up asking for more. 

That’s why Hoovers so seldom need service. 
But when service is needed it’s ready wherever 
the motor is. Hoover's own service agency 
system is world-wide. 


Totally enclosed Hoover motors are 
made in a wide range of standard 
NEMA frame sizes, vertical and hori- 
zontal face mounted types. The same 
quality construction in a full line of 


open types of capacitor and poly- 
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‘Ae New Totally Enclosed Motor 


Trouble sealed out. Fully enclosed construction 
defies moisture, dust, oil and abrasive grit. 


I Cooling fins rapidly dissi- 
pate heat by convection and conduction as air is blown 
at high velocity —and without obstruction —over the 
motor frame. 


2 fan blows dust and dirt away. 
No blind passages to collect it. Easier to clean and 


keep clean even in wet or oily location: 


3 External fans on 


enclosed motorscan be exposed without removing motor 


from its application. Fons are dynamically balarced 


4 


M 
E 
* 
i] 
H 


7 on single phase motors is mounted in 
base for extra protection, extra compactness. 


8 Hoover motors 
have more horsepower per pound and per cubic-inch 
of space. Ribs not only give extra cooling surface but 
give unusual strength to frame. 
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vision for easy in-service relubrication to assure long 
life. Shielding prevents entry of foreign particles. 
Ample grease reservoirs give protection of anextra seal. 


E are individually tested (not just spot 
checked) both before and after assembly. They are 
solidly braced with a high-grade baked varnish. 
Stator slots are lined with cellulose acetate paper that 
effectively resists high-voltage breakdown. 

6 is pré- 
cision balanced to assure smooth, quiet, vibrationless 
operation. Runs free, and cool—no lag, no drag. 
Accurately skewed rotor slots and ciose machining 
tolerances mokes a'motor that runs quietly and with 


nitorm torques. 


THE HOOVER COMPANY 
, KINGSTON-CONLEY DIVISION 
82 BROOK AVENUE 
«4 NORTH PLAINFIELD, NEW JERSEY 
I! WOULD LIKE to know more about Hoover Motors for use in 


NAME. . 
COMPANY 
ADDRESS 


ZONE STATE 





[type of machinery) 


Design people find Raybestos-Manhattan engi- 
neering service helpful on problems involving 
Asbestos, Rubber, Sintered Metal and Teflon" Products 


—À ^ 
(D). a 
V Z fo N SS BY, | 
5 = - — — AANI 
nings Fan Belts and Mechanical Packing r Industrial l stri 
d Clutch Facings Radiator Ho 


SPECIALISTS IN 


Product Engineering — September, 1953 





To better serve you PROMPTLY... so that R/M sales, research and engineering 


can best coordinate to handle your problems . . . and so that we can serve you with least delay .. . 
please wire, phone or write the division listed under the product in which you are interested. 


MES PACKINGS, GASKETS 


ASBESTOS TEXTILES AND TEFLON PRODUCTS 


Raybestos-Manhattan makes a broad line of Teflon packings and 
gaskets for use with chemicals. Teflon products are practically inert 
chemically and will not react with strong acids or caustics. R/M is 
also ready to meet your specifications for Teflon rods, sheets, tubes, 
tape and specially fabricated parts. The highly diversified R/M line 
includes packings for use against air, gas, water, steam, oil, solvents, 
foods and hydraulic fluids. R/M is also the manufacturer of an 
extensive line of asbestos textiles. 


*Du Pont trade-mark for its tetrafluoroethylene resin 


GE MECHANICAL RUBBER PRODUCTS 


Smooth running is a most important feature to the design engineer 
where V-belts enter the problem. Condor V-Belts are the ““Smoothest 
Running V-Belts Made," because R/M engineers microposition the 
strength member and design every part to run in perfect balance. 
Straight sidewall design means more grip, less slip, longer life. 
Condor V-Belts are also destretched during manufacture for mini- 
mum inelastic stretch on the drive. The result is longer trouble-free 
service. Also types for oil- and heat-resistance and nonspark. R/M 
engineers apply equal engineering ingenuity to hose, transmission 
and conveyor belt, and molded rubber products. R/M rubber spe- 
cialists will cheerfully work with you on design problems. 


GEES FRICTION MATERIALS 


Rubber Covered Sintered Metal Asbestos 


Rolls 


AND TEFLON PRODUCTS 


Whatever the application ... from giant clutch facings for heavy 
road-building equipment to automotive brake linings and tiny fric- 
tion parts for office machinery ... you can count on Raybestos- 
Manhattan friction materials for successful solutions to the Stop- 
and-Go problem. The segments, cones and special shapes here 
illustrated are typical of the wide range of R/M friction products 
available to meet the needs of design engineers. The R/M line, 
precision-made by the world’s largest manufacturer of friction mate- 


rials, includes both woven and molded asbestos parts and sintered 
metal products. 


PACKINGS, GASKETS, 
ASBESTOS TEXTILES 
AND TEFLON PRODUCTS 


Packing Division or 
Asbestos Textile Division 
Raybestos-Manhattan, Inc. 
Manheim, Pa. 
Manheim 5-2211 


MECHANICAL 
RUBBER PRODUCTS 


Manhattan Rubber Division 
Raybestos-Manhattan, Inc. 
Passaic, N.J. 
Gregory 3-2000 


FRICTION 
MATERIALS 


Equipment Sale; Division 

Raybestos-Manhattan, Inc. 

6010 Northwest Highway 
Chicago 31, IIl. 
ROdney 3-2400 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. * Neenah, Wis. * Manheim, Pa. 
Bridgeport, Conn. * No. Charleston, S.C. * Craw- 


fordsville, Ind. * Peterborough, Ontario, Canada 


Teflon Tape, Packings, 
Friction Elements Textiles Sheets, Rods, Tubes 


Manufacturers of Mechanical Rubber Products 
Linings e Brake Blocks * Clutch Facings «© Sintered 


Brake 


Metal Products « Fan Belts e Radiator Hose èe Rubber 
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Covered Equipment « Asbestos Textiles « Teflon Products 
Packings e Abrasive and Diamond Wheels e Bowling Balls 





Top —"'G" Type Undervoltage Trip 
“F” Type Breaker 
**J" Type Breaker 


Bottom—"'E'" Type Breaker 
550 Volts, D-C; "G'" Type Blowout Arc Chute 
"G" Type Auxiliary Switch 
“J” ot “K” Type Shunt Trip 
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ways Westinghouse AB Circuit Breakers 
can do more for you 


vy 
2 2 


Product Engineering - 


. . . to give you greater flexibility for 


panel, switchboard or control cabinet requirements 


Westinghouse can help you build better equip- 
ment for bigger sales. How? By providing new, 
low-cost ways of offering your customers greater 
circuit capacity in less space, special breakers 
for tough applications, and modifications and 
accessories for unusual operating conditions. 


. New Quicklag® Plug-in Thermal-Magnetic 
De-ion® Breaker—saves 25% mounting 
space; plug-in contacts speed assembly. 


. New E Breaker—with capacity increased 
from 50 to 100 amps without increasing 
frame size; provides the capacity but saves 
the price of heavy-duty panelboards. 

. New J Breaker—only 10%” high as com- 
pared with the 1514” height of conventional 
225-amp breakers; saves up to 34% mount- 
ing space. 

. New Visible Blade De-ion Switch Line— 30, 
60, 100, 200-amp ratings—smaller, but 
with higher interrupting capacities than 
other devices of comparable ratings. 

. P-1 Circuit Breaker—high vibration and im- 
pact resistance; for PCC and railroad cars, 
locomotives, rapid transits, trolley coaches. 


6. New Ground Current Limiter—stops danger- 
ous current leakages at from 3 to 20 amps 
independently of breaker trip elements—for 
greater safety in mines and damp locations. 

. Undervoltage Protection—trips breakers 
automatically when line voltage drops to 
approximately 50% or less than normal. 

. Shunt Trip—trips breaker instantly from 
remote point; has solenoid-plunger combi- 
nation with cutoff switch to break actuating 
current after operation. 

. Remote Control — provided by motor oper- 
ator on K and L Breakers. 

. Breakers for Unusual Conditions—specially 
selected and treated parts are used in breakers 
for extremely moist or corrosive atmosphere, 
or where fungus growths are prevalent. 

These developments in safer, more complete 
circuit protection pin point many modern design, 
function and assembly problems. But they are 
only a few of literally scores of circuit devices 
available to you. 

Call your Westinghouse Representative, or 

write for booklet B-5407, Westinghouse Electric 
Corp., P.O. Box 868, Pittsburgh 30, Pa. J-30160 


you can 6€ SURE...i¢ irs 


Westinghouse 


E 


— 225 AMP J BREAKER 


K BREAKER 


L| BREAKER 
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100 AMP E BREAKER 





Standardize 


Now, for the first time, you can have all 
the benefits of standardizing on a truly 
modern method of mounting wheels on 
shafts .. .through the famous Dodge patented 
Taper-Lock design. 

The time-saving, cost-cutting performance 
of Dodge Taper-Lock . . . already proved in 
millions of installations of Taper-Lock Sheaves, 
Couplings and Conveyor Pulleys . . . is now 
available in a complete line of Taper-Lock 
Sprockets with Dodge Roller Chain. 


The bushing pictured here fits into the 
hub of every one of the Dodge products 
shown—sprockets, sheaves, couplings, con- 
veyor pulleys. Both tapered bushings and 
hubs are precision machined to achieve per- 
fect interchangeability. The result is less 
down-time on machines, simpler mainte- 
nance, reduced inventories. Taper-Lock 
gives you an unmatched opportunity to 
lower your costs and keep production rolling. 


Dodge Taper-Lock grips the shaft for the 
full length of the bushing—holds with the 
firmness of a shrunk-on fit, yet comes off 
easily, quickly. 

Taper-Lock's exclusive advantages were 
never more strikingly proved than in the 
new line of sprockets recently introduced 
by Dodge. For Taper-Lock brings to sprock- 
ets a new “off-the-shelf” availability. No 
time-consuming and costly reboring, key 
seating, drilling and tapping for set screws, 
needed to fit them to the shaft! Dodge Taper- 
Lock is available in both driver and driven 
sprockets from No. 40 to No. 100, up to 112 
teeth. Taper-Lock bushings to fit shafts from 
l5" to 10” are available from stock. 

Consider carefully the cost-saving advan- 
tages you get by standardizing on Taper- 
Lock — the modern method of mounting 
wheels on shafts. For further information, call 
your Dodge Distributor, or write the factory. 


DODGE MANUFACTURING CORPORATION, 1200 Union Street, Mishawaka, Indiana 
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CALL THE TRANSMISSIONEER, your 
local Dodge Distributor. Factory- 

d by Dodge, he can give you 
valuable assistance on new, cost- 
saving methods. Look for his name 
under "Power Transmission Machin- 
ery’ in your classified phone book. 
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TAPER-LOCK 
SPROCKETS 
and Dodge 
Quality 
Roller Chain 


TAPER-LOCK 
SHEAVES 


TAPER-LOCK 
COUPLINGS 
Rigid and 
Flexible 


TAPER-LOCK 
SOLID-STEEL 
CONVEYOR 
PULLEYS 





-- o UD 2 ocean we 
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You wouldn't 
finish grind 


a cotter pin 


/ 

i 

t 
8 
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, Why pay for unneeded precision 


in ball bearings? 


In many applications: where speeds and loads are 
moderate, you don't need a precision bearing. When 
this is the case, Schatz "Commercial" Ball Bearings 
can cut your costs by as much as 8596—without any 
sacrifice in operating efficiency. 

Why are savings like this possible? Because 
“Commercial” Ball Bearings are designed to wider 
tolerances than precision bearings... because they are 
available unground, partially-ground, or fully- 
ground. And, because, in almost all cases, cages are 
not used, 

If you have an application where speeds and loads 
are moderate, it will pay you to look into Schatz 
“Commercial” Ball Bearings. To learn how you may 
save, write for literature described below. 


THE SCHATZ MANUFACTURING COMPANY 
6758 Fairview Avenue, Poughkeepsie, New York 


The oldest, largest manufacturer of “Commercial” ball bearings 


Technical literature available: 
Schatz Catalog 11 contains drawings and specifications of Schatz Ball Bearings. 


Technical Bulletin tells how to determine proper type and size “Commercial” Ball 
Bearing for various speeds and loads. 


Nylon Bearing Parts discusses advantages of nylon parts in “Commercial” bearings, 


28 


Schatz "Commercial" Bearings 
used on these products 


Dishwashers + Outboard moters 
Automobile steering mechanisms 
Elevators * Box machinery 
Office equipment 
Flexible shafts + Lawn mowers 
Masonry cutting equipment 
Textile machinery * Farm equipment 


Laundry equipment 


What about your product? 


SCHATZ 


Commercial 
BALL BEARINGS 
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Every day is 


AT ONE OF THE LAST stops on the production line, 
Federal Ball Bearings are scrubbed cleaner than a 
boy’s face on Sunday morning. 

This is a privilege accorded to only the finest. To 
reach this stage, the bearings have had to pass doz- 
ens of exacting tests. 

But come *washday? they are first placed into a 
specially-designed washer. Swirling, whirling suds 
immerse the bearing...wash away grit and dust. 
Next step is to blow the bearing clean by liquid 
pressure. Then it is washed again—several times 


—as needed. Only spotlessly clean bearings move 


on for protective lubrication and packaging. 

A minor step in the manufacture of a bearing? ederal 
Not at all. All steps are important at Federal. 

i I I i Ball Bearings 
That’s why you can always be sure of top-notch 
performance from every Federal Ball Bearing. 
The Federal Bearings Co., Inc., Poughkeepsie, N. Y. iA f 
One of America’s Leading 


Ball Bearing Manufacturers 
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UNBRAKO SELF-LOCKING SOCKET SET SCREWS feature the following ad- 
vantages: knurled cup point that won't work loose; accurate hex socket for 





USE UNBRAKO SELF-LOCKING SOCKET SET SCREWS wher- 
ever ordinary cup point set screws are used...on 
radios, television sets and electronic equipment. 








nonslip, positive drive; fully formed threads—Class 3 fit; heat treated alloy 
steel for strength; standard sizes—# 4 to 1'’—in a full range of lengths. 





On refrigerators, washers, other household appliances 
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9 times out of 10 a standard Üxpnako will do the job 


A special socket screw may not be necessary, a stand- 
ard UNBRAKO usually does the same job—much cheaper. 
Your local industrial distributor stocks Standards. He 
gives immediate attention to your requirements, and 
such extras as special delivery to your plant. Write for 
a copy of UNBRAKO Standards. STANDARD PRESSED 


STEEL Co., Jenkintown 28, Pa. 


UNBRAKO SOCKET SCREW DIVISION 
® 


JENKINTOWN PENNSYLVANIA 


STANDARDS 


UNBRAKO Standards—as listed in the SPS Catalog—are 
On power mowers, power sows and other power tools. stocked by leading industrial distributors everywhere. 
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Many a New Cold-Formed Shape 
Starts with a Customer's Idea 


\ 





Often an inquiry and a rough pencil sketch sub- 
mitted by a manufacturer lead to two things: (1) a 
new, cost-cutting application for Bethlehem Cold-Formed 
Shapes, and (2) a satisfied customer. 

Lately we've formed and, in some instances, fabricated 
shapes for such diverse uses as door tracks, radiant base- 
board sections, parts for engine containers, hatch covers for 
sea-going vessels, and cold-formed storage racks. Ideas for 
these applications came from our customers. 

Bethlehem Cold-Formed Shapes are regular or irregular 
shapes formed cold from strip, sheet or plate steel. They 
are uniform in thickness, with a surface relatively free from 
scale. They have a high strength-to-weight ratio. We make 
them on presses, brakes or rolls in all gages from 5 to 24, 
and in virtually any length. 


URN NNUS ERU 





In analyzing your shop operations, perhaps you'll find a 
new use for Cold-Formed Shapes. Our engineers have the 
skill and experience to turn your idea into a practical and 


economical product. 





Ask the nearest Bethlehem sales office for a copy of our 
booklet on Bethlehem Cold-Formed Shapes. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem product are sold ky Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


`~ 
~ 
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SO SIMPLE 


NO PINS - NO PIVOTS * NO BEARINGS 
No Wonder There’s No Trouble 


In any device it's the moving parts that are the 
troublemakers. The more moving parts...the 
more chances for trouble. 

Most motor starters have lots of moving parts 
like pins, pivots, bearings, and linkages. But... 
Allen-Bradley Bulletin 709 solenoid starters and 
contactors have ONLY ONE MOVING PART... 
the solenoid plunger which carries the 
movable contacts. No switch could 
be simpler . . . nor more trouble 
free. The silver alloy contacts 
need no filing or dressing. 

They are always in good 
operating condition. 


CONTACTOR 
OPEN 


COMPLETE LINE 


Allen-Bradley Bulletin 709 
Across-the-line Starters are 
listed for 3-phase motors up 
to 600 hp, 440-550 v. All 
starters have accurate relays 
for overload protection. 


The Bulletin 709 general purpose enclosures, 

shown below, have a bonderized, black enamel 

exterior finish that is corrosion resistant. The 

white interiors make installation and inspection 

easy in dark places. All switch parts have a 

"quality" finish. In fact, you cannot buy better 
“quality looking” control. 

Special enclosures are available for 

every kind of service condition. 

These across-the-line starters 

can also be furnished in "open 

type,” without enclosures, for 

mounting in machine base. 

Let ussend youour catalog! 


CONTACTOR 
CLOSED 


= 
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Allen-Bradley Co., 1316 S. Second St., 
Milwaukee 4, Wis. 


ALLEN-BRADLEY 


TROUBLE FREE MOTOR CONTROLS 






























Two Allen-Bradley 
Bulletin 705 re 
versing switches on 
Ransome welding 
positioner. Push 
button stations ore 
attached to flexi- 
ble control cable. 

























Two Allen-Bradley Bulletin 705 
solenoid operated reversing 
switches on Waterbury-Farrel screw 
thread rolling machine. 


Morris- Wheeler pillar type jib 
crane equipped with Allen-Bradley 
Bulletin 705 reversing switch to con- 
trol the horizontal swing of the crane. 





Bulletin 705 revers- 
ing switch for 
Greaves No. 2 mill- 
ing machine. Mas- 
$ Bulletin 705 reversing switch on te» pusb button 
Conco 'Á ton electric hoist for lifting station is at top of 

» copper wire reels in wire mill. the milling machine. 





Mercer materials handling hoist 
equipped with Allen-Bradley Bulle- 
tin 705 reversing switch. 





TROUBLE FREE REVERSING SWITCHES 
for 1001 APPLICATIONS 





When you have an application for revers- Bulletin 705 reversing switches have main- 
ing controls, make the installation trouble tenance-free silver alloy contacts. Accurate 
free by installing Allen-Bradley Bulletin and dependable relays protect the motor 
705 reversing switches. These solenoid op- against overload. Can also be furnished 
erated switches are mechanically and elec- without overload protection. Enclosures are 
trically interlocked for complete safety to available for every kind of waterproof, 
man, motor, and machine. dustproof, and explosion-proof service. 
OILTIGHT CONTROL Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 7-53-R 


STATIONS 
Bulletin 800T oiltight push button 


stations for reversing control are 
avcilable in many combinations of j p : 

push buttons . . . normally open or | A 1 1 E Ne - I3 R A D L F Y 
normally closed ... with or with- = 3 

out pilot lights . . . in any horizon- E 7 

tal or vertical arrangement. i 


=QUALITY 


Facts about 
HELI-COIL inserts 
you should know 


What they are 


Heli-Coil* screw thread inserts are pre- 
cision formed coils of stainless steel or 
Dope bronze wire. Wound into tapped 
oles, they form permanent, non-corrosive, 
strip-proof threads of astonishing strength. 
Available for National Coarse, National 
Fine and Unified threads, pipe threads 
and spark plug threads. They are made 
in all standard sizes and lengths for assem- 
blies requiring Class 3, 3B, 2 or 2B fits. 


W bat they are for 


AS ORIGINAL COMPONENTS: Heli- 
Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 


FOR PRODUCTION SALVAGE: 
en conventional tapped holes are dam- 
aged in ae restore them on the 
line with Heli-Coil inserts. Get better- 
than-original strength with no increase in 
screw size and no tell-tale signs of rework. 


FOR SPEEDY REPAIRS: When tapped 

reads wear, strip or corrode in service, 
renew them in minutes on location in 
shop or field with Heli-Coil inserts. No 
welding—no plugging—no secondary 
machining —no oversize screws. 


How they work 


Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal wood or plastic. 


No other method is so simple, 
effective and practical, 


W bat they do for you 


Heli-Coil inserts save money because they 
strengthen threads and make fewer smaller 
fastenings do the same holding job. They 
make lighter bosses and flanges practical 
and they save weight in two ways: (1) by 

rmitting use of cap screws, instead of 

its and nuts; (2) by allowing use of 
smaller, shorter, fewer cap screws. Heli- 
Coil inserts protect your product from 
thread wear, galling and stripping for 
life in every kind of metal, in plastics or 
wood. They preserve customer good-will 
by preventing product failure, due to 
thread fault. Heli-Coil inserts improve 
the end product, cut rejects, salvage 
threading errors. 


Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan- 
tages ask for a working demonstration 
right on your production line. Write to- 
day! Complete information and engi- 
neering data is available in the Heli-Coil 


Don't get caught in the 


pguaesenas————————————— —— 


HELI-COIL CORPORATION 


M9 SHELTER ROCK LANE, DANBURY, CONN. 


NAME 


Sales demanding "twice the product at 


half the price’? Does production want “half the cost and half the time" 


on the production line? Where are you? 
Caught in the middle? 


You can be a hefo to both sales management and produc- 
tion management by telling them about Heli-Coil* Screw 
Thread Inserts. 

These precision formed inserts of stainless steel or phos- 
phor bronze wire make vastly stronger threads in metal, 
plastics, and other materials. So much stronger that you 
can safely use smaller and fewer and shorter cap screws — 
thinner sections, lighter bosses. Thus costs are reduced, 
production simplified. And threads cannot strip, corrode or 
gall—they never wear out. 

Learn how other designers are using Heli-Coil Screw Thread 
Inserts. Get the technical data you need to apply them to 
your “threadaches.” Use the coupon — now! 


* Reg. U. S. Pat. Off. 


[] Send Free samples and Handbook No. 652, a complete design 


manual. 


[] Send Free samples and put me on list to receive "Heli-Call", 


case history periodical. 





— 


catalog. Use Coupon! COMPANY 





*Reg. U.S. Pat. Off. 


Approved for All Military 
and Industrial Uses 


ADDRESS. 


QE S a 


Paes em en em en en em em em e m m 
 —————— 7 
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Incorporate the All- 


ALL- 
STEEL 











qom v 
— 
* 
— 
as your standard! l 


Meet customers’ 
specifications without 
change in your 

basic drawing 


The all-steel, All-Motor type FALK 
Motoreducer assembly can easily be mod- 
ified to use overload protective coupling, 
brake-wheel coupling, multispeed trans- 
mission or hydraulic fluid drive. Motors 
with variable speed drive arrangement 
can be substituted for standard motor. 


The All-Motor type FALK Motoreducer 
... the only complete and compact motor- 
ized reducer with a separately mounted, 


Every FALK Motoreducer 
resilient Steelflex coupling-connected mo- 


has these "In-built" Factors — 
tor... enables the user to replace motors 


from his spare stock or other convenient 

source as required, in minutes—on the job! Positive Lubrication. Large sump capacity Precision Gearing. Heat treated alloy 
. oil-tight construction assures clean lubri- steel, precision cut and shaved helical gear- 
Any make, speed, or type of standard cont... direct dip of revolving elements oro- ing throughout . . . quiet-operating crown 
ox vides positive lubrication at all speeds. shaved pinions . . . taper bored gears for 

foot-mounted motor within the unit's rating ; cau» estis diana. 

: : Wide Speed Range. Selective ratio combi- 7 9 

may be used (or interchanged) without nations provide output speeds from 1.5 rpm All-steel Housings. Unbreakable, strong, 
modification of gear unit. Ratio of unit can to 1430 rpm with stock gears. rigid. Generous overhung load capacities 
be changed without modifying the motor. Streamlined inside and outside. Smooth, provided by wide bearing spans, large shafts 


Ease of motor replacement and ratio clean surfaces; machine welded construction and bearings. 
conforms to NEMA motor frames. * 











change reduce over-all cost of any equip- 


B d Sealed Housings. Dual closures and one- BASIC The basic E design permits 
ment-remodeling desired by the customer. way vents keep oll in, dust and moisture out. e io maximum use of standardized 
Write for Bulletin 3104, Units are splash-proof, leakproof, dustproof. ports . . . closer control over 


DESIGN materials, processing, inspection 
and assembly . . . resulting in 
faster delivery from inter- 


changeable stocked assemblies. 
...ü good name À >; 
in industry | 


THE FALK CORPORATION :3001 W. Canal St. : Milwaukee 8, Wis. 


WRITE FOR BULLETIN 3104 


— — 


— — 


Rae 


* 
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Need a high capacity bearing with small size? 


here’s how hydraulic pump manufacturers 
get it with NEEDLE BEARINGS 


Designers of hydraulic pumps specify Torrington 
Needle Bearings because of their high radial load 
capacity and their small size. 

Needle Bearings have been performance-proved 
in hundreds of pump applications under steady 
or intermittent high pressures. 

Compact Torrington Needle Bearings permit 
the use of larger, stiffer shafts without decreasing 
the seal surfaces. And their use enables pump 
manufacturers to maintain close internal pump 
clearances, thus assuring maximum pump effi- 
ciency. Since their rated radial load capacity in 
relation to O.D. is greater than any other anti- 
friction bearing, maximum pump capacity is 
assured. 

Needle Bearings have been “‘standard equip- 
ment” in countless applications throughout 
industry since they were introduced nearly 
twenty years ago. They are the solution to anti- 
friction problems wherever high capacity, small 
size and easy installation are important. 

Why not learn how the Torrington Needle 
Bearing can be a working part of your product? 


THE TORRINGTON COMPANY 


Torrington, Conn. South Bend 21, Ind. 


‘ 


TORRINGTC 


Needle e Spherical Roller e Tapered Roller e Straight Roller e Ball e Needle Rollers 


—— ñ — Áo — — — — — 


Trade-marks of some of the leading hydraulic pump and motor manufacturers whose products enjoy the benefits of Needle Bearings. 


— — — 


— PRODUCTS DIVISION 
Mae) We 


— — — — — — 
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PROBLEM: 


Reduce Fabrication and Assembly Costs for 
Electrical Contact and Switch Blade Assemblies 


SOLUTION: 


General Plate Provided the Solution with 
Fabricated Composite Contact Elements 
Ready for Assembly 


A leading manufacturer of Antenna Rotators required 
contact and switch blade assemblies for a control 
switch that operated two synchronized circuits. To 
produce the assemblies by attaching a separate contact, 
rivet or button to the spring blades meant high fabrica- 
tion and assembly costs and special machinery. 


The problem was presented to General Plate whose 
engineers provided an economical solution with fabri- 
cated composite contact elements ready for assembly. 


The complete contact and blade elements are made 
from a General Plate striped composite metal. The con- 
tact is a silver alloy which gives the necessary electrical 
performance. The blade is phosphor bronze which pro- 
vides the spring properties required for the contact 
supporting member. 


The result — initial savings of $7,000 in assembly 
costs alone by using General Plate fabricated composite 
contact elements. 


By letting General Plate fabricate your complete con- 
tact assemblies, you will save money, time and trouble 
... needless equipment cost and problems of scrap 


disposal are eliminated ... contacts and/or contact as- 
semblies made to your exact specifications are shipped to 
you ready for installation. 


If you fabricate your own parts, General Plate Com- 
posite Contact Materials will still save you money and 
allow you to make contact assemblies superior to those 
produced by other methods. 


The long experience, diverse facilities, and manufac- 
turing skill of General Plate will benefit you in the form 
of service, quality, and savings. 


Write for complete information and Catalog PR700. 


You can profit by using 
General Plate Composite Metals ! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


19 FOREST STREET, ATTLEBORO, MASS. 
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B. F. Goodrich RIVNUTS give new way 
eet... cut costs! 


to fasten leveling 


Rivnuts provide at least 6 clean 
threads in one simple operation! 


1 Rivnut is threaded onto 
pull-up stud of a manual 
or pneumatic heading tool. 


3 Tool lever operates pull- 
up stud, forming a bulge 
in the Rivnut shank. 


MWR == 


T 
Y 
L 


2 Rivnut is inserted —head 
firmly against work —tool 
at right angles to work. 


4 After upset, Rivnut threads 
are still clean and intact, 
ready for screw attachment. 


Compare these 4 methods of putting 
screw threads in thin sheet metal 


Aa 


Tapped —2 threads 


SS 


Projection welded — 
4 threads 


B.EGoodrich RIVNUT 


— 


Pierced and tapped— 
3 threads 


m EZ 


Rivnut—at least 6 threads 
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Ap DESIGNERS were looking for a way to fasten 
leveling feet to the bottoms of refrigerators, stoves and 
automatic washers. The metal was too thin to tap, and welding 
would warp it. Besides, the threads would be ruined in the 
enameling process. 


All these problems were solved by a B. F. Goodrich Rivnut 
—the only one-piece blind rivet with threads! Working from 
one side of the cabinet, one man installs the Rivnut in a few 
seconds. The easy-to-use power heading tool forms a bulge 
in the Rivnut shank—a “second head” that tightly grips the 
material. At least six threads remain clean to take the leveling- 
foot screw—more than enough to take the heavy loads. Instal- 
lation is made after enameling without marring the finish. 


Besides these advantages, the quick, simple installation of 
Rivnuts saves time, cuts assembly costs. For help on your 
fastening problem, write The B. F. Goodrich Company, 
Dept. A-64, Akron, Ohio. 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 
construction, gives proved ap- 
plications . .. Write for your 
free copy today to the B. F. 
Goodrich Company, Depart- 
ment A-64, Akron, Ohio. 


The only one-piece 
blind rivet with threads 





FHP pump 
Up to 80 gpm, heads to 125 feet. 


Compact pump and motor requires only two bolts for installa- 
tion. Rigid construction holds alignment for longer bearing 
and seal life. Mechanical seal. Open impeller economy model 
does adequate job on many installations at very low cost. 
Closed impeller model for higher heads. Also available as 
frame-type pump [or sc parate mounting. 


Electrifugal pump 
Up to 500 gpm, heads to 220 feet. 


Only pump with unit-cast frame. Motor and pump are 
mounted on a single shaft in a one-piece rigid cast-iron 
frame. Alignment is rigidly held but there is plenty of space 
for maintenance. Installation requires only four bolts. Stand- 
ard packing or mechanical seal available. Also built as frame- 
type pump for separate mounting. 


Supporting adapter pump 
Up to 2500 gpm, heads to 550 feet. 


Flange motor and pump mounted on sturdy cast-iron sup- 
porting adapter. Motor and pump use same shaft. Rigidity 
assures vibrationless operation and long bearing life. Only 
four bolts required for installation. Available with standard 


packing or mechanical seal. Built in same ratings as frame- 
type pump for separate mounting, 


FREE ENGINEERING HELP 


pape ALLIS-CHALMERS PUMP REPRESENT- When you need help on a pump problem, 
ATIVE is thoroughly familiar with the call your ncarby Allis-Chalmers District Office. 
pump problems of equipment designers. He Write Allis-Chalmers, Milwaukee 1, Wiscon- 
can offer you valuable time and money-saving sin for Bulletins 52B7529, 52B6140 and 
Suggestions in planning your equipment. 52B6083 describing these designers’ pumps. 
A-3969 


Electrifugal is an Allis-Chalmers trodemork. 


ALLIS-CHALMERS 
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Another new development using 


B. F. Goodrich Chemical -= 


AIR FORCE PHOTO. HEADQUARTERS., U.S.A. F., WASH. D.C 


— — 


Valve made by Aero Supply Mfg. Co., Inc 
Brooklyn, N.Y. B. F. Goodrich Chemical € pp 


uppii 
1. Completely assembled shut-off valve as used in the B-47 
3. Hycar rubber diaphragm 


, Corry, Pa. Hycar rubber diaphragm molded by Vulcan Rubber Products, Inc., 
the Hycar rubber only 


Stratojet. 2. Hycar rubber diaphragm in partially assembled valve 


“Thinking” valve needs Hycar 
for fast, safe refueling! 


“NASOLINE flow into wing tanks 

of B-47 Stratojets and C-124 

Globemasters sometimes reaches 600 
gallons per minute. 


Shut-off valves—with Hycar rubber 
diaphragms— meet every requirement 
of speed and safety. Valves are located 
in the wing tanks. They are actuated 
automatically to stop fuel flow before 
tank capacity is reached. If the valve's 
rubber diaphragm were to fail under 
the terrific pressure, fuel would over- 
flow ... the fuel tank might rupture 
... the entire wing structure might be 
damaged. You can see the important 
part the Hycar rubber diaphragm has 


GEON polyvinyl materials 


Product Enginecring 


HYCAR American rubber » 


September, 1953 


in successful refueling. 

Hycar not only withstands extreme 
pressures, but also resists the deteri- 
orating effects of aircraft fuel. It will 
not become brittle or crack with age. 
And Hycar also remains resilient and 
flexible through a temperature range 
required for this application of —65°F. 
to 167°F. The Hycar rubber is com- 
pounded to meet military specifica- 
tion MIL-R-6855, Class I. 

Hycarrubbercompoundshavemany 
advantages, are used in many indus- 
tries. They resist heat and cold, abra- 
sion, aging, gas, oil and many chem- 
icals. They may help you improve or 


GOOD-RITE chemicals 


develop more saleable products. For 
information, please write Dept. HT-5, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In Can- 
ada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 
Amount Ruster 


and plasticizers « HARMON colors 








What's Screwy? 


“Don’t let it worry you. Everything is made fast with 


PERFECTLY 
MATED! 
Only Phillips 
Drivers ore per- 
fectiv mated to 
Phillips Screws. 
Look for the nome 
Phillips on the 

shank. 


TODAY'S 


AND THE FUTURE’S 


Phillips Cross- Recessed- Head Screws.” 


VIBRATION RESISTANCE because 
of added structural strength is only 
one of the exclusive advantages 
gained by using Phillips Screws. 
These screws set up tighter and their 
distinctive design gives them maxi- 
mum strength of head. And that’s 


not all. Because they are unusually 
easy to drive, they cut driving time 
up to 50%, eliminate driver skids 
and split screw heads. You save 
time, work, money when you use 
Phillips Screws — Wood, Machine, 
Tapping Screws or "Sems." 


PHILLIPS ooo" SEREWS 


X marks the spot... the mark of extra quality 


AMERICAN SCREW COMPANY * 
CENTRAL SCREW COMPANY * 
ELCO TOOL AND SCREW CORPORATION * 


PHEOLL MANUFACTURING CO. e 


SHAKEPROOF D!V. OF ILLINOIS TOOL WORKS 
STERLING BOLT COMPANY * 


ATLANTIC SCREW WORKS, INC, * 
CONTINENTAL SCREW COMPANY . 
GREAT LAKES SCREW CORPORATION * 

THE LAMSON & SESSIONS COMPANY * 
THE NATIONAL SCREW & MANUFACTURING CO. * 


ROCKFORD SCREW PRODUCTS Co. e 


STRONGHOLD SCREW PRODUCTS, INC, * 


THE BLAKE & JOHNSON CO. 
THE EAGLE LOCK COMPANY 
THE H. M. HARPER CO. 
NATIONAL LOCK COMPANY 

PARKER-KALON CORPORATION 

SCOVILL MANUFACTURING CO. 
THE SOUTHINGTON HOWE. MFG. COMPANY 
WALES-BEECH CORP. 


. —-FINEST FASTENER 
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Eaton Permanent Mold 
— Gray İron Castings- 


CONTROLS 


Send for your free copy of the 32-page illustrated booklet: 
“The Eaton Permanent Mold Foundry.” It tells the story of 
Permanent Mold Castings and takes you on a picture-tour of 
the Eaton Foundry at Vassar, Michigan. 


EATON MANUFACTURING COMPANY 


General Offices: CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD- DETROIT 13, MICHIGAN 


D PRODUCTS: Sodium Cooled, Poppet, and Free Valves e Tappets e Hydraulic Valve Lifters « Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles e Permanent Mold Gray Iron Castings * Heater-Defroster Units + Snap Rings 
Springtites 9-Spring Washers Cold Drawn Steel «Stampings eLeaf and Coil Springs eDynamatic Drives, Brakes, Dynamometers 
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Grumman Widgeon Conversion. Amphibious flying “office” featuring 260-h.p. air-cooled, geared engines by Lycoming. 


You are now looking at the **wings" cooled Lycoming engines—so power- 
carrying America into a great new era. ful that the planes can safely fly and 


Hu : i 
Safest of fi ces of safe, economical executive trans- land witha full load on one enginealone. 
To fly any time, any place... these 


portation. Each of these twin-engine, 
multi-passenger planes is powered by are the safest **offices" over earth... 


over ea rth Lvcoming...long a leader in the the soundest investments in executive 


up-to-500-h.p. engine field. Each has aircraft on earth. For further infor- 
the double dependability of two air- mation, write us on your letterhead. 


eee atttanece fee PREcisiee P"892090vCT!08 


LYCOM ING 


Lycoming-Spencer Division , Williamsport, Pa. Axe? Bridgeport-L ycoming Division, Stratford, Conn. 


Air-Cooled Engines for Aircraft and Industrial Uses. Precision-and-Volume Machine Ports. Gray-lron Castings. Steel-Plate Fabrication 


Piper Apache. Seats 4. Dependably powered by two 150-h.p. air-cooled Lycoming engines. 


, 


J 


/ 
/ | K La 


Riley Twin Navion Conversion. 4-place executive plane powered by two 150-h.p. air-cooled Lycoming engines. 





Better Products| Thru Better Design 


Asl will belong to those manufacturers who are 
actively striving today to design new products for new jobs 
—or to redesign products to do their jobs better. 


Success in such new designs often hinges on the skillful selec- 
tion of even the smallest component parts—components that 
can be counted on to perform their function day after day, so 
accurately and efficiently that their presence is almost forgotten. 


Prior to MICRO's pioneer efforts in the precision switch field, 
many of today's successful designs would have been difficult 
or impossible. MICRO switches, from the first, have been a 
short cut to better products, The small size, light weight, 
precise action and absolute dependability of MICRO switches 
swept away many old design conceptions. 


Through the use of MICRO switches in his product, more 
than one manufacturer has become a leader in his field. By 
including MICRO switches, many designers have added 
greater reliability, more precise action and longer life to 
products that meet new demands or fill present needs more 
acceptably. 


Design problems which “‘stumped the experts” have been 
solved through the cooperation of industrial designers and 
MICRO field engineers. This cooperation has resulted in the 


Product Engineering — September, 1953 


development of a vast reservoir of precision switch types. It 
may easily provide your short cut to better design. 
Let us tell you about a few recent developments: 
—A hermetically sealed switch which has proved itself in gov- 
ernment atomic plants. These switches are called upon to 
operate accurately and over a long-life period in liquids that 
are "hot" in more ways than one. As the development of 
atomic power for commercial use becomes more and more 
of a factor in industry, MICRO, already able to supply 
switches to meet such requirements, will be fully prepared. 

x * * x 
—A fast-action switch to meet the demands of a manufac- 
turer of ‘overload relays." These relays operate thermally to 
stop a motor in case of overload. A special type of MICRO 
switch enabled him to produce his equipment in lighter weight 
and smaller size than was hitherto possible. The switch oper- 
ates magnetically in case of a short circuit or quick overload 
and must be reset manually before operation can be resumed, 

* * * ^ 
—A small low-torque switch which has saved many thousands 
of dollars worth of electrical equipment. In such devices, the 
concentration of power in smaller and smaller space fre- 
quently requires a flow of air to cool equipment and prevent 
tube burnout. Many a manufacturer of electronic devices 
depends on this type of MICRO switch to shut off the power 
instantly in case the air stream is not moving. 

* * - * 
Meeting such varied problems of industry has resulted in over 
6000 different types of MICRO switches, each contributing to 
"better products through better design." 


MICRO 


MAKERS OF PRECISION SWITCHES 


FREEPORT, ILLINOIS 


A DIVISION OF 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 





...and subjected to every con- 
ceivable test that a modern engineering “torture chamber” could devise. From it came a 
great new line of improved Rex Chabelco Steel Drive and Conveyor Chains. It wasn’t 
easy because, as Chabelco users know, the previous Chabelco Chains were “tough,” 
strong...hard to beat. But by making a few important design and manufacturing changes, 
Rex engineers produced a line of improved standard drive and conveyor chains. We call 
them Rex Chabelco “R” Series Drive and “RR” Series Conveyor Chains! You'll call 
them the best chains you've ever used! 


Why not have your Rex Field Sales Engineer give you the complete story. Chain Belt 
Company, 4715 W. Greenfield Avenue, Milwaukee 1, Wisconsin. 


ELI EIE 


REX Chain Helt COMPANY 


OF MILWAUKEE 


O Atlonta * Baltimore + Birmingham * Boston + Buffalo + Chicago * Cincinnati + Cleveland + Dallas 
Denver * Detroit * El Paso * Houston + Indianapolis * Jacksonville * Kansas City * Los Angeles ¢ Louisville 
Midland, Texas + Milwaukee + Minneapolis e New York * Philadelphia * Pittsburgh * Portland, Ore. 
West Springfield, Mass. * St. Louis * Salt Lake City * San Francisco * Seattle * Tulsa * Worcester 


Distributors located in principal cities in the United States and abroad 
EXPORT OFFICES: 4800 W. Mitchell St.,Milwaukee, and 19 Rector Street, New York City 
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FILLING 
STATION 


.. FOR LONG-LIFE 
LUBRICATION 


Telechron Synchronous Timing Motors 


Seal the oil in with the moving parts, and they'll both last longer. That's the 
simple reason behind the long, dependable life of Telechron Synchronous 
Timing Motors. 


Into each motor goes a measured amount of special oil — carefully formulated 
for the particular service the motor is to perform. Then the unit is sealed. Dirt 
and dust can’t get in. Lubricant is lifted by capillary action from the reservoir 
to all bearings, and flows continuously to all gears, efficiently . . . so efficiently, 
in fact, that many Telechron motors are still operating accurately and depend- 
ably after 20 years of continuous use. 


There are other advantages, too, in Telechron Synchronous Timing Motors. 
Quick starting, due to the lightweight rotor. Power-line accuracy, because of 
true synchronous operation. Cool running, with the field coil isolated from the 
rotor unit. Altogether, a combination of worth-while features unique in the field 
of electric timing. 


Telechron motors are available in a wide range of speeds and torque ratings, 
and for any standard AC power source. Get full details. Write Telechron 
MODEL H-10. Low-cost, light-duty motor Department, General Electric Co., 19 Homer Ave., Ashland, Mass. 


capable of handling high momentary peak 
loads. Ideal for washing machines, dish- 
washers, refrigerators, and other appliance 
— 00 "4 
E: 
elechnon 
MARK OF TIMING LEADERSHIP 


timer uses. 
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~ Bower. spher-0-honed design 
increases bearing lif 


Bower engineers have incorporated many basic refine- 
ments into the design of Bower tapered roller bearings 
which cut maintenance to a bare minimum—increase 
efficiency. One of the most important of these is the 
exclusive feature illustrated above. Note that the flange 
at the large end of the cone is higher—providing a 
greater contact area for the roller heads. This greatly 
reduces wear, improves roller alignment and minimizes 
resultant “end play”. Also note the larger oil groove, 
providing positive lubrication to the roller heads. 


REDUCES UNIT PRESSURE 


Other important Bower features which increase bearing 
life and dependability are generated spherical roll. 
heads, and smooth, precision-honed races. And Bower 
bearings are known throughout industry for materials 
and workmanship of highest quality. 

Whether your product is in full production or still in 
the planning stage, you'll be wise to call in a Bower 
engineer now. He'll show you a wide range of sizes and 
types to fit any application. 

BOWER ROLLER BEARING COMPANY e DETROIT 14, MICHIGAN 


BEARINGS 
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New oval-shaped General Electric capacitor saves 
space and weight in your electric equipment 


If you’re using fixed paper dielectric capacitors in case 
styles CP 53 and CP 70 it will pay you to consider 
General Electric drawn-oval units. These drawn-oval 
capacitors provide unsurpassed reliability combined 
with the important advantages of permitting smaller 
size, less weight and lower cost in the electric equip- 
ment you manufacture. 


RATINGS range from 1 to 10 muf, 600 to 1500 volts 
dc, or 330 to 660 volts ac. Choice of mounting arrange- 
ments makes them ideally suited for air-conditioning 
units, electronic equipment, motors and controls or 
other applications where units capable of meeting all 
electrical and mechanical requirements of MIL-C-25A 
qu. except for case dimensions and markings, are 
esirable. 


DOUBLE-ROLLED SEAM attaches cover to drawn-steel 


case— producing a lighter, yet stronger capacitor. 
Actual savings in size and weight vary with case style 
and rating but can amount to as much as 30%. Depend- 
ing upon case style and quantity ordered, prices average 
10 to 20% lower than for rectangular capacitors. 


MOUNTING VERSATILITY is provided by choice of 
three bracket styles for upright, inverted and side 
mounting to suit individual mounting requirements. 
For more information on the new G-E drawn-oval 
capacitors, their ratings, 
dimensions and prices, con- 
tact your local G-E apparatus 
sales representative or write for 
Bulletin GEA-5777, General S. i PROGRESS Lc P 
Electric Co., Section 442-10, a 
Schenectady 5, N.Y. = 


P uo Xs 


OL 7758 


GENERAL 
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Find the Answer 
to Your Motor 
Problems Here o 


N THIS CHART YOU WILL FIND à 
standard type Allis-Chalmers motor 
to fit nearly every design need from V, hp 
up. Many of them have exclusive con- 
struction features, such as fin cooling and 
tube cooling, which offer you premium 
performance without premium price. Many 
times these features will enable you to im- 
prove your design without adding to the 
cost of the machine. 

And, of course, modifications from strict- 
ly standard designs can easily be made to 
fit your particular requirements. 

FREE HELP FROM EXPERIENCED 

DESIGN ENGINEERS 
If you have a special problem, Allis- 
Chalmers will gladly furnish experienced 
design engineers to help you work out your 
motor problems. Allis-Chalmers design 
engineers are particularly helpful because 


SEND COUPON FOR 
FREE LITERATURE AND 
SELECTION CHARTS 


Peeeeeceee eee eae 


Allis-Cholmers Manufacturing Company 
Box 512, Milwaukee 1, Wisconsin 


Piease send me the following free literature 
to help me solve my design problems. 


[3 Handy Guide to Electric Motors (5186052) 
C Handy Guide to Texrope Drives (2086051) 
[7] Across the Line Starters (1487132) 


d ———————— 
Company 

Position 

Address 


City, 


A-3575 


Se ee eee eee eee awa nance nan al 


— 


+ 
Qo 


A-C's strong background in control, drives 
and many types of driven machines gives 
them an especially intimate knowledge of 
motor requirements. 


When you have a design problem in- 
volving motors — or any part of the ma- 
chine from power line to driven shaft — 
call your nearby Allis-Chalmers District 
Office. In the meantime, send the coupon 
below for a complete booklet of motor 
types and characteristics. Ask for Bulletin 
51B6052M. 


One Source for Complete Drive Unit 


Control Motor Texrope Drive 


Engineered and built to work together. Your 
Allis-Chalmers District Office Representative can 
supply you with a complete, coordinated drive. 
You save selection time and are sure of depend- 
able operation. 


Texrope is an Allis-Chalmers trademark, 


ALLIS- 


Product Engineering — September, 1953 





RANGE 


V, to 150 hp. 450 to 3600 rpm. 208, 
220, 440, 550 volts. Frames 204 to 445 
in AP construction. 504 and 505 in AW 
construction. 


CONSTRUCTION 

Stator yokes for AP motors are cast iron 
and have no bottom openings. AW mo- 
tors are built with cast steel yoke heads, 
with integral mounting feet, and heavy 
continuous-welded steel drip covers. Sta- 


RANGE 

l5 to 100 hp. 600 to 3600 rpm. 208, 
220, 440, 550 volts. Frames 203 to 254 
in non-ventilated construction. Frames 254 
to 505 TEFC construction. 


CONSTRUCTION Y p 
pecial non-clogging design blows itself 
clean, is easy to wipe or blow off if oily 
or moist dirt sticks. 

Fan-cooled and non-ventilated types 
have the same construction except that 
the fan-cooled motors have an external 


RANGE 
40 to 2500 hp. 600 to 3600 rpm. 208, 


220, 440, 550 volts plus higher voltage 
in larger sizes. 


CONSTRUCTION 

Ventilating system is simple but highly 
efficient. The stator core is surrounded 
by a nest of tubes. Internal fans circulate 
the inside air around the tubes, while an 
external fan drives outside air through 
tubes to dissipate the heat. This arrange- 
ment permits full internal air circulation. 


RANGE i 

7.5 to 520 rpm with 1750 rpm motors. 
1 to 50 hp. 208, 220, 440, 550 volts. 
Horizontal or vertical types. 


CONSTRUCTION 

Integral type uses round frame, D-flange 
motor, resulting in shorter overall length. 
All-motor type uses standard foot-mount- 


RANGE 

Y, to 150 hp. 450 to 3600 rpm. 208, 
220, 440, 550 volts. Frames 203 to 505 
in all constructions. 


CONSTRUCTION 

NEMA C face and D flange mounting 
construction is available in frames 505 
and smaller in the same range of rating as 


RANGE 

l5 hp and up. 450 to 3600 rpm. 208, 
220, 440, 550, 2300 and higher voltages. 
Frames 203 to 505 and up. 


CONSTRUCTION 
Vertical motors with NEMA type P bases 


tor slots are semi-closed for the smaller 
sizes, open type with form-wound coils 
for the larger sizes. Windings are multi- 
ple dipped and baked. Rotors are cast 
aluminum with integral fans in frames 
405 and smaller. Copper or copper alloy 
is used for larger ratings. Bearing end 
shields are cast iron. Ball bearings are 
available in all sizes. Sleeve bearings in 
some larger sizes, 


MODIFICATIONS 
Basic motor is open drip-proof rated 


fan and fan shield to circulate and direct 
air over the motor enclosure. Stator yoke 
is ribbed cast iron, designed for easy 
cleaning. Stator winding is the same as 
in open types. Bearing end shields are 
ribbed cast iron. Ball bearings are used 
except for 75 and 100 hp, 3600 rpm 
motors, which have split sleeve bearing 
construction. 


Explosion-proof motors have extra deep 
rabbeted housing fits and bearing seals. 
All seals are metal to metal. 


Cleaning is easy but seldom necessary. 
Stator yoke is heavy fabricated steel con- 
struction. Cooling tubes are generally 
copper but may he of other materials. 
Rotor construction is determined by speed, 
rating, and application. Bearing ‘end 
shields are heavy cast iron, with internal 
and external ribs. Ball bearings are used 
except 3600 rpm, which have sleeve bear. 
ings. Explosion-proof motors differ from 
standard enclosed machines only in details. 


MODIFICATIONS 
Basic motor is totally-enclosed, fan-cooled 


ed motor—recommended whenever space 
permits. AGMA Class I, II, III gears for 
steady loads, moderate shock loads, and 
heavy shock loads respectively. Gears 
have compact, rigid, all steel housings. 
Large shafts, husky bearings and strong 
bearing mountings resist severe loading. 
Heat treated alloy steel helical gears are 
lubricated by direct dip for safe continu- 


the AP and AW types of motors shown 
at left, including mechanical modifications 
such as splash-proof and enclosed con- 
struction. Construction features and elec- 
trical modifications available are also: the 
same a5 for the standard inotors. 


MODIFICATIONS 
Flange motors may be supplied with or 


are available in the same range of ratings 
as the AP, AW, and AZ types shown at 
left, including mechanical modifications 
such as totally-enclosed and explosion- 
proof construction. Construction features 
and electrical modifications are same a$ 
for standard horizontal motors. 


40*C continuous, NEMA Design B. De- 
sign C and D motors also are standard 
while Design A motors are considered 
special. Other electrical modifications 
available include 110 volts on frames 326 
and smaller and 2300 volts on frames 
445 and larger, and multi-speed motors 
with constant torque, variable torque and 
constant horsepower. Mechanical modif. 
cations include splash-proof rated 50°C 
continuous. Other modifications, both 
mechanical and electrical, can be made to 
suit your specific requirements. 


MODIFICATIONS 

Basic motor 1s totally-enclosed, fan-cooled 
rated $5°C continuous, NEMA Design B. 
Design C and D motors also are standard 
while Design A motors are special. Same 
electrical modifications are available as 
in open types. Mechanical modifications 
include non-ventilated in smaller sizes 
and explosion-proof, both ventilated and 
non-ventilated, approved by Underwriters 
for Class I, Group D and Class II, Group 
F and G hazards. 


rated 55°C continuous, NEMA Design B. 
Design D and C motors also are standard 
while Design A motors are considered 
special. Same electrical modifications are 
available as in open types. Mechanical 
modifications include explosion-proof 
construction in all sizes approved by Un- 
derwriters for Class I, Group D and Class 
II, Group F and G hazards. Cooling tubes 
may be made of any material to with- 
stand corrosive action of refinery vapors, 
fly ash, and other air-borne corrosives. 
This motor also available in vertical 
mounting type in all sizes. 


ous lubrication, protected by heavy duty 
shaft seals. 


MODIFICATIONS 

Any standard motor may be used with 
the complete range of mechanical and 
electrical modifications shown above. In 
addition, special designs can be built to 
meet special problems. 


without feet, as required. Round frame 
motors without feet include a special 
ventilating fan to supplement the regular 
rotor fans. The mounting face or flange 
may be obtained especially machined to 
fit specific applications at moderate ad- 
ditional cost. Motors may be mounted 
horizontally, vertically (except in certain 
cases) or at an angle. 


MODIFICATIONS 

Ball bearings are interchangeable with 
those of horizontal motors. Special bear- 
ings for additional thrust carrying capa- 
city are available in some cases. Where 
required special lubricating and grease 
retaining features are available. 


HALMERS & 
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NATIONAL OIL SEAL LOGBOOK 








Fig. 1. Onan 305CK Electr! : Genercting Plant 


“Zero leakage” crankshaft sealing 
in Onan two-cylinder generator engine 


The four-cycle “CK” gasoline engine 
used in Onan generator sets employs 
two pistons which move in and out at 
the same time. This creates a pulsating 
pressure in the crankcase which to- 
gether with a speed range of 600 to 
3,500 R.P.M. and an oil temperature 
range of —25° to 240° F. results in a se- 
rious crankshaft sealing problem. Zero 
leakage is mandatory because of the 
flywheel magneto and electric generator 
at either end of the shaft. 


Onan engineers found that ordinary 
seals that were tight enough to retain 
«i| absorbed too much engine horse- 
power, heated up, cracked and leaked. 
The oil leak rejection rate in the Onan 
test room averaged 15%. 

Installation of modified National 
50,000-S Syntech* (synthetic rubber) 
seals (Figure 2) returned maximum 
horsepower to useful load, eliminated 
hardening and cracking, cut test room 
*T. M. Reg. 


Fig. 2. National 50,000-S Syntech Seal 


rejections to .05% and performed satis- 
factorily even after 5,000 hours. Seals 
used were conventional National de- 
signs with precision molded, trimmed 
and bonded Syntech sealing members. 
These seals have a low-friction sealing 
lip, accurately spring-tensicned. 


Nationa! Applications Engineers can 
apply one of 2,500 standard-design 
National Oil Seals to your problem, or 
design special seals for special condi- 
tions. Call or write the nearest National 
office for information and * ^gineering 
assistance. 


Sealing 
News & Tips 


Standard-design National Oil Seals , 
are available in many types, sizes 
and shapes for almost all applica- 
tions. Here are just a few basic de- 
signs incorporating leather sealing 
members. Similar designs are avail- 
able in synthetic rubber. 


u H i 


10,000 series 20,000 suilean 


40,000 series 


Ii | 


50,000 series 


til | | 
80,000 series 90,000 series 


"Let Your Decision be Based on Precision" 


RAIIMMAI 


OIL & GREASE SEALS 
O-RINGS SHIMS 
NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


2803 


CALL IN A NATIONAL APPLICATIONS ENGINEER 


CHICAGO, ILL. 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DETROIT, MICH. 


Room 4113 Field Building, FRanklin 2-2847 
210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 
30'5 Highland Park Village, JUstin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
WICHITA, KANSAS 


MILWAUKEE, Wis. 
NEWARK, N. J. 


DowNEY (Los Angeles Co.), CALIF. 


REDWOOD CrTY, CALIF. . 
519 South Broadway, WIchita 2-6971 


. 11634 Patten Rd., TOpaz 2-8166 


647 West Virginia Street, BRoadway 1-3234 
Suite 814, 1180 Raymond Blvd., MItchell 2-7586 
. Broadway and National, EMerson 6-3861 
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LOWER YOUR COSTS... 


raise your production... 


improve your product with 


Kaiser Aluminum screw mac 


Lower your costs by saving on aluminum’s big price ad- 
vantage over other non-ferrous metals. Get more machined 
pieces per pound because of aluminum's lighter weight — 14 
that of brass or steel. Save on the high market value of alu- 
minum scrap. 


Raise your production with Kaiser Aluminum alloys that 
are free machining and that can be cut at high speeds and 
feeds, especially on larger size parts. 


Improve your product by taking advantage of alumi- 
num's unique combination of advantages, which include 
lightness, strength, corrosion resistance, heat and electrical 
conductivity, heat and light reflectivity and beauty. 


Important suggestion for product designers! Be sure 
to request an alternate bid in aluminum with each bid you 
request in another material. This is the easy and logical way 
to compare both price and suitability of the materials. You'll 
find that aluminum usually will greatly reduce your per- 
piece cost and can give you a better part at the same time. 


Call in a Kaiser Aluminum engineer. He'll gladly give 
experienced assistance with alloy selection, design consider- 
ations, production techniques. Prompt deliveries of round 
and hexagonal Kaiser Aluminum screw machine stock now 
being made by us and our distributors. Look under “Alumi- 
num” for our local telephone number. Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway, Oakland 12, Calif. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 
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Have you a similar use for this 
l-piece fastener? 


it’s a Blind Rivet 


...Or a removable fastener. It locks and unlocks 
with a 90° clockwise rotation. No mating parts 


such as nuts or receptacles are required. 


It's a Shelf Support 


E 


... For ranges or refrigerators—in plastic and metal. - - 
..and in plastic. 


Leading appliance makers have achieved 


substantial installation savings through its use. 


Both in metal 


It's a Cabinet Door Strike 


... Simple to install; eliminates welding and 
cuts assembly cost. Any head can be designed with- 


out affecting fastening principle. 


It's a Lifter Knob or Dashboard Plug 


... Plastic Spring-Lock heads are molded around steel 
inserts, giving strength at point of load or impact. 


Any shape head can be molded in any color. 


What's Your Application? QUICK-LOCK 
SPRING-LOCK 
-.. Tell us how you can use Spring-Lock ROTO-LOCK 


Fasteners in your products. We'll be LINK-LOCK 


DUAL-LOCK 
~ glad to work out the details with you. 


oa i Ps 
eee — — — — — 


ONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, N. Y. 
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... A VIBRIN INDUSTRIAL LIFT-TRUCK HOUSING? ...A VIBRIN TELEPHONE POLE? 


Vibrin's proven ideal for automobile bodies. Vibrin's proven ideal for pipe. 


Reinforced Vibrin® Polyester is— 


Stronger than steel by weight — dent-proof — 
rust-proof — rot-proof — warp-proof — resistant 
to chemicals, abrasion, heat, and fire—ex- 
tremely light — non-conductive of electricity — 
translucent or opaque — a thermal and acous- 
tical insulator — fabricated easily without ex- 
pensive equipment — relatively inexpensive. 


WHY NOT 


take advantage of the wealth of possibilities 
versatile reinforced Vibrin offers you? 


Write to address below on your letterhead 


... A VIBRIN DESK? 


Vibrin's proven ideal for furniture surfaces and forms. 


Naugatuck Chemical 


Division of UNITED STATES RUBBER COMPANY * 249 Elm Street, Naugatuck, Conn. 


BRANCHES: Akron e Boston « Charlotte e Chicago « Los Angeles « Memphis 
New York « .Philadelphia IN CANADA: Naugatuck Chemicals, Elmira, Ontario 





molde he 
| Manufacturing Corp., 
Freeland, Pa 
Danielson Mfg. Co., 
Danielson, Conn., and 
Consolidated Molded Products Corp., 


Scranton, Pa i 


Ric y $ 


BETTER THINGS FOR BETTER LIVING 
.. . THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS « CHEMICALS 


] 
g 


Long-wearing sewing- 
machine parts promise 
20 years’ service 


In designing a new, lightweight portable sewing ma- 
chine, the Bell Manufacturing Corporation specified 
that the machine’s key parts—gears, cams, arms, links, 
nuts and discs— be molded of Du Pont nylon. After ex- 
tensive tests, Bell found in Du Pont nylon an engineer- 
ing material that provides improved performance of 
these parts at low cost. 

'The camshaft gear, double-lobed feed cam and take- 
up arm link, all of tough, resilient nylon, have out- 
standing wearing qualities (they were still in good oper- 
ating condition after a wear test equivalent to twenty 
years' use). Molded Du Pont nylon has a low coefficient 
of friction, so these parts never need oiling, yet operate 
noiselessly. The nylon thread take-up arm and tension 
discs stand up to punishing movement without cracking, 
chipping or bending out of shape. The smooth surface 
of molded Du Pont nylon never snags thread. These 
parts are injection-molded in one rapid operation, cut- 
ting production costs more than 80%. And because of 
nylon’s low specific gravity (1.14), total weight of the 
machine has been reduced by a quarter pound. 

Molded Du Pont nylon today is contributing to many 
design and operating improvements. Perhaps its unique 
combination of mechanical, electrical and other proper- 
ties can help you improve or develop a product. For 
further information, write: E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Department, Room 109, 
Du Pont Bldg., Wilmington 98, Delaware. 
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for jobs where YOU Call t take chances... 


TRADE MARK 


GNAP-LOCK IB 


again proved dependable 
for controllin 
or con g HEAVY DUTY FEATURES 
titi | t OF SNAP-LOCK LIMIT SWITCHES 
repe | ive CyC es d built BY machine tool builders FOR machine tool builders 
. 
60 asses er minute @ Separate safety walled @ Single pole, normally 
p p enclosures for electrical pen and closed, doub 


I 
and mechanical sides break contact arrang 
ments 


@ Hardened steel parts, 


rugged, compact @Sclf wiping coin silver 


This Zagar acoustical wall tile drilling machine employs 5 
Snap-Lock limit switches—three automatically controlling 
movements of the 96 spindle drill head and two actuating 
the hydraulic system operating the work table. 


Zagar Tool Inc., Cleveland, O., manufactures drill heads, 
drilling and broaching machines. After 10 years experience 
with Namco Snap-Lock limit switches applied to a wide 
variety of large and small machine tools, Mr. Frank Zagar, ELECTRICAL MANUFACTURING DIVISION 
General Manager states— 


“for the fast, exacting and dependable controls in our The NATIONAL 


machines, we can take no chances — we recommend 

$nap-Locks to customers all over the country" ACME COMPANY 
This confidence is typical of expressions from machine tool 
builders, 90%, of whom have adopted Snap-Locks as stand- 170 EAST 131 STREET, CLEVELAND 8, OHIO 


ard built-in equipment—some using more than 200 units on 
a single installation. — oe 2 E vent venei ond 8 
: pindle * Hydraulic ea oling Machines è Automatic 
You can depend on Snap-Lock—Ask your Engineers to Threading Dies and Taps * Limit, Motor Starter and Control 


contact ours. Specifications Bulletin EM-51. Station Switches € Solenoids € Contract Manvfacturing 


@ Heavy insulation, oil contacts 


J Y ; 
and dust resistant casc € Widc varictv of stanc 


@ Positive lock in “on ard mountings and oper 
and "off" positions ating levers. 
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Revere Aluminum extruded shapes have found wide 
applications in all types of carriers. This is due to 


their high strength, corrosion resisiance, workability 
and lasting beauty. 

When you specify Revere Aluminum you are assured 
of fine, uniform quality. Revere quality control lays 
special stress upon the particular needs of each cus- 
tomer, based on your own specific uses of Revere 

roducts. 

Revere suppliesextruded shapes, coiled sheet, drawn 
tube and forgings in a wide range of aluminum alloys. 

For technical assistance in the design OF manufac- 
ture of your own aluminum products, you are invited 
to utilize Revere’s Technical Advisory Service. 


ALUMINUM 


REVERE COPPER AND BRASS INCORPORATED 


j 


230 Park Ave! ue, New York Peon 4 


Í Bait M "7 and C imt r r 
Los An es and eae ( New l Zi | ; Ar 
d ) 


M Til m Pro 


SEE. REVERE'S MEET THE PRESS" ON NBC TELEV 


ISION EVERY SUNDAY 


[IE T | . * 
^ mar oll 
= 
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,.. Eliminate 3 Operations 


* 


OLD WAY Two inserted-plug type wrist pin locks hold wrist pin 
in place. 3 operations involved: costly machining, pressing in 
place, post-assembly machining. Costly maintenance problem— 
resulting from end plugs hammering loose. 


TRUARC WAY TwoTruarc Inverted Retaining Rings (Series 5008) 
hold wrist pin in place. Truarc Rings snap into grooves easily 
cut in piston, provide positive lock . , . practically eliminate 
maintenance costs, Quick assembly, disassembly. 

Titan Chain Saws, Inc., Seattle, 


rings, cotter pins, there's a Waldes 
Washington, uses 2 Waldes Truarc 


Rings to replace old-style inserted- 
plug type wrist pin locks in their Titan 
chain saws. Use of Waldes Truarc 
Retaining Rings eliminates 2 press 
fit end plugs. Machining of plugs, 
pressing in place, finish machining— 
no longer required. Truarc way holds 
rejections to a minimum. Unit effi- 
ciency is greatly increased. 
Redesign with Truarc Rings and 
you, too, will cut costs. Wherever you 
use machined shoulders, bolts, snap 


USE OF 2 WALDES TRUARC RINGS 
PERMITTED THESE SAVINGS PER UNIT: 
OLD WAY 


Cost of 2 end plugs ) 


.$ .169 
Cost of pressing in and machining f. 


TRUARC WAY 
Cost of grooving piston ) 
Cost of 2 Trvarc Rings f — 


Saving per Unit.........$ .066 


Truare Retaining Ring designed to 
do a better job of holding parts 
together. 

Waldes Truarc Rings are precision- 
engineered , . . quick and easy to 
assemble and disassemble. Always 
circular to give a never-failing grip. 
They can be used over and over again. 

Find out what Waldes Truarc Re- 
taining Rings can do for you. Send 
your blueprints to Waldes Truarc 
engineers for individual attention, 
without obligation. 


For precision internal grooving and undercutting . .. Waldes Truarc internal Grooving Tool. 


\ 
\} 
| 


/ WALDES 


SEND FOR NEW CATALOG È 


— 


catalog. 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. !. C. 1, N. Y, 


Please send me the new Waldes Truarc Retaining Ring 


1 
I 
I 
| 
| 
| 
| 
| 
l 
l 
l 
| 
! 
l 
I 
l 
l 
i 
i 

l 

J 


(Please print) 


MEMiiasosdibéoddnalbMe db im michi pit Spit 


i Tama m 


S "AT OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR NORE OF THE FOLLOWING 

U.S. PATENTS; 2.362.947; 2.302.948, 2.416.052, 2.420.021; 2.420.941, 2.690.705, 2,641,068; 2.055.168; 
2,489,300; 2,483,909; 2,487,002; 1.487.803; 2.491.306; 2.809.001 AND OTHER PATENTS PENDING, 


a 


Business Address... 


a 
Te E 
— — — — — — — — — — — 
— — — — — — — — — — — — — 


City Zone State 


Lo «v aw ao av av aw am aw aw cdo an am am ap amo am ano 


Product Engincering — September, 1953 





How to Design 
for Customer Satisfaction 


The people who buy your products may look for 
many things such as efficiency, long life and eye 
appeal. Specifying Stainless for tubular parts may 
give them what they want. 


But specifying Carpenter Stainless gives them more 
of it—and makes your production men happier, too. 
Helps step up your plant efficiency and profits. 


Here’s why. Carpenter Stainless is different... 
has many "extras" in working properties, corrosion 
resistance, tolerances, finishes... and we'd like to 
prove it to you. 


One way we can do so is to ask you to call your 
nearest Carpenter distributor for documentary 
evidence. But you'l get quicker and more con- 
clusive proof if you place your next tubing order 
with him. You'll discover that there is a difference 
in Stainless Tubing— and Carpenter makes it. 


The Carpenter Steel Company, Alloy Tube Division, Union, N.J. 
Export Dept.: The Carpenter Steel Co., Port Washington, N.Y 
“CARSTEELCO” 


* guaranteed on every shipment 
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upto 50% 
it pays , to think 


FIRST 


about last operations 


Parker-Kalon Self-tapping Screws have been 
cutting assembly costs of millions of metal and 
plastic products for over 35 years. Yet, today, 
thousands of manufacturers, who could gain the 
same benefits, still use such slow-down fastening 
methods as machine screws in tapped holes, bolt- 
ing, and riveting. Why? 

The reason is that too many product engineers 
think last about assembly because it is a final 
operation, then follow habit or custom in speci- 
fying fasteners. 

Best way to make sure of savings you have 
been missing is to think first about fastenings 
... compare methods for simplicity, speed and 
security. Records show that in 7 out of 10 cases, 
P-K Self-tapping Screws show substantial sav- 
ings, often up to 50% and more. 

A P-K Assembly Engineer will help you get 
the facts you need. He'll call at your request. 
Parker-Kalon Corporation, 200 Varick Street, 
New York 14. 


U 
P-K Type A 


—the FIRST Self-tapping Screw 


INDUSTRIAL 
DISTRIBUTOR 
steers your 
Supply Dollars 


to the best 


GET THIS GUIDE TO LOWER ASSEMBLY COST 
values, 


Filled with facts you need to plan for lowest cost 
when you plan assemblies. Ask your P-K Dis- 


tributor, or write Parker-Kalon for Form 475-D. 


This mark A on every P-K Self-topping Screw identifies it as genuine. 
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“U.S.” cushions a pile hammer 


...using a 93-year-old 


design 


Rated striking energy of 
this hammer is 15,000 
foot pounds. It strikes 60 
blows per min 


Arrows indicate the 
“U. S." rubber bump- 
ers. Despite the terrific 
series of impacts, they 
retain their natural re- 
silience. 


This pile hammer is equipped with 2 
"U. S." rubber bumpers at the top of the 
ram, and 2 at the base. It's their job to 
absorb the smashing over-drive of the 
hammer and prolong the life of the 
equipment. But the main point is that 
for the last 53 years these bumpers have 
been built according to the same blue- 
print. So perfect was the design that the 
makers of the hammer have never re- 
quired any change. 

This is an example of the quality built 
into every United States Rubber Com- 
pany product. "U. S." engineers stand 
ready to work with you in the improve- 
ment of any product. Consult them at 
any of our 25 District Sales Offices. Or 
write to address below. 


Another “U. S.” leader that has rolled 
up enviable records for long service is 
Matchless® High Pressure Steam and 
Pile Driver Hose. It is burst-proof, for 
the protection of the worker. 


“U. S.” Research perfects it.. “U. S” Production builds it ...U. S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION * ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
Hose «+ Belting » Expansion Joints + Rubber-to-metal Products * Oil Field Specialties * Plastic Pipe and Fittings * Grinding Wheels » Packings » Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings * Mats and Matting 
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and see why the P-K Hex is the 
Standard for accuracy. It’s true- 
centered, true to size, right depth 
for easy keying!* 


for P-K Ground Threads, the 
smoothest, brightest, gage-like 
threads you've ever seen on a 
Socket Set Screw!* 


Look how, 


for clean, burr-free starting 
threads, another advantage of P-K 
thread-grinding that means faster 
assembly! * 


* You'll have to look beyond even the best picture to see 
the super-smooth, gleaming finish, the years-ahead quality of 
P-K Ground Thread Socket Set Screws. But you'll agree 
when you see the actual screws. 


So get SAMPLES . . . and compare. Ask your P-K Distributor, or write 
Parker-Kalon Corporation, 200 Varick St., New York 14. 


iNDUSTRIAL 
DISTRIBUTOR 
steers your 
Supply Dollars 
to the best 


values. 


CAP FLAT HEAD BUTTON HEAD SHOULDER HEX KEYS 
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@ Seldom has there been developed 
a wire cloth so desirable and so usable, for 
so many needs, and for so many products. 


It's the new Reynolds Copperply. Woven of 
steel-core wire, coated with copper e/ectro- ST E E L WI R F 


lytically applied — its perfect concentric 


coating may be of any thickness desired. 


“Handsome is” in appearance, with its COPPE R-COATED 


richly red copper color. "Handsome does” 

in performance, with its strength of steel, e 
combined with copper's advantages. Non- 

rusting and enduring...corrosion resistant... 

high in electrical conductivity . . . dissipates 

heat quickly. And Copperply may be readily 

welded, soldered, or brazed. 


Name the weave, mesh, and wire size... 
the exact gauge of steel wire core, and 
thickness of copper you want—and you can 
have it—in Copperply wire cloth. 


Rely on Reynolds over-50-years experience 
for technical help in your production and 
product development. Consultation without 
obligation, of course. 


Trade Mark, National 
Standard Company. 


sranparp |) REYNOLDS WIRE DIVISION, nationat-stanparo co. DIXON, ILLINOIS 


ATHENIA STEEL..Clifton, N. J. . Flat, High Carbon, Cold Rolled Spring Steel 
WATIONAL-STANDARD...Niles, Mich. Tire Wire, Fabricated Braids and Tape 
WAGNER LITHO MACHINERY.Jersey City, N J. Metal Decorating Equipment 
WORCESTER WIRE WORKS.. Worcester, Mass . Round and Shaped Steel Wire, Small Sizes 


Divisions of National-Standard Co. 
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You'll be far ahead of the field with 
FORD INDUSTRIAL ENGINES! 


Here's why — 
These are hard-fisted facts that equipment 
manufacturers and users should know about! 


As these pictures portray, the engineering and 
manufacturing facilities of the Ford Motor 
Company are unmatched in the field of Indus- 
trial Power. This has resulted in advanced 
features of engine design that are years ahead 
of the industrial field. 


Let us mention just a few for example: Ford 
offers a choice of six engines varying in dis- 
placement from 134 cu. in. to 317 cu. in. in the 
popular par. Of these, four are latest design 
overhead valve, short stroke, low-friction, high- 
compression type; that déliver more actual 
power at the clutch than was formerly possible 
m any engines of comparable size. Features in- 
clude precision-molded, fully counter-balanced 
cra ; full-flow oil filters; free-type, self- 
rotating valves; rigid, deep-skirt crankcase and 
many others. These advancements mean longer 
engine life and lower operating cost. 


Every Ford Industrial Engine or Power Unit is 
a complete assembly, fitted with a long list of 
standard equipment at no extra cost. All are 
thorough! tested before shi t and are ready- 
to-run! In a word or two, Ford Industrial Power 


provides unexcelled efficiency . « » not only 
more power per pound, but more power per 


cubic inch displacement at low piston speed. 


We will be happy to send you descriptive folders 
with complete information. Why not. write 
hus 9 e e 


INDUSTRIAL ENGINE DEPARTMENT 
FORD MOTOR COMPANY 


15050 Woodward Ave., Highland Park 3, Mich. 


Nation-wide Parts and Service Availability 


LACE It - 


Mass Production Savings 


. 
Always at your Service 
Experienced Ford Sales Engineers will gladly 
prepare recommendations for the efficient use of 
Ford Industrial Power in your application. 


YOUR JOB IS WELL-POWERED INDUSTRIAL ENGINES 


WHEN IT’S FORD-POWERED! AND POWER UNITS 
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/ 
The answer to any 


bearing problem... 


" 3 
I EI 


a“ 


ia 
right 
at 
your 


fingertips! 


. « « because you'll find all the right answers 
in a Hyatt catalog. Hyatt's complete line 
of cylindrical roller bearings — more 

than 800 sizes in the Hy-Load series 
alone— makes your job easier, because 

it makes possible greater design flexibility. 
And in addition, when you specify 

Hyatt bearings you know you're getting 
the very best! If your file of Hyatt 

catalogs is incomplete, contact one of 
Hyatt’s sales-engineers—or write to 

Hyatt Bearings Division, General Motors 


Corporation, Harrison, New Jersey. 
rpo 


ROLLER BEARINGS 
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VERNON (LOS ANGELES), CALIF. 


NEW KENSINGTON, PA. 


Designers today use hydraulic extrusion as a 
less expensive and more effective means of pro- 
ducing many shapes once rolled or machined. 
This is reflected in over-all extruded shape pro- 
duction which increased from 100,000,000 pounds 
in 1949 to over 250,000,000 pounds in 1952. 
Biggest non-defense user, the building indus- 
try, last year used extruded shapes at the rate of 
10,000,000 pounds monthly. Aircraft designers, 
constantly seeking ways to overcome “‘bits-and- 
pieces" construction and to increase range, speed 
and pay load, today specify 17 per cent of the raw 
material stock in a standard U. S. fighter plane 
as extruded shapes, 23 per cent in patrol bombers, 
about 8!5 per cent in commercial airliners. 





EXTRUDED SHAPES TODAY 


LAFAYETTE, IND. 






As a pioneer in the production of aluminum 
extruded shapes for the past 50 years— with skill 
and knowledge accumulated operating four mod- 
ern extrusion plants with a fifth now under con- 
struction for operation in 1954— we feel the 
following facts represent . .. 


WHAT TOMORROW'S 


DESIGN SUPERVISORS 


SHOULD KNOW 


ABOUT ALUMINUM 





CRESSONA, PA. 


A few of the aluminum extruded shapes used by the building 
industry. Use of such extrusions as these results in cheaper, 
better and more modern construction. 


Whether your needs call for shapes as they come from the 
press, or requiring further machining and finishing, or as 
stock for subsequent forging operations, there’s an alumi- 
num extruded shape that will do your job. 


WHO USES 


ALUMINUM EXTRUDED SHAPES? 


In any normal day you will probably pass, walk 
on or touch an extruded shape. Millions of feet 
of architectural and structural shapes are pro- 
duced each year—for doors, windows, railings, 
beams, cornices and trim. Buses, trucks and trail- 
ers utilize extruded aluminum shapes as floor- 
ing, sills, posts and roof rails. Aircraft is made 
lighter, stronger, cheaper through the use of 
extruded spars, flooring, spar caps, interior trim, 
and often, exterior skin sections. The reasons 
behind the ever-increasing use of extruded shapes 
are first, that they provide the most efficient dis- 
tribution of metal throughout a piece having a 
uniform cross section. And, that metal is placed 
exactly where it is needed to withstand stress. 


Or if a product was once assembled from many 
parts, chances are, as an extrusion, less time will 
be spent in assembly. Lower costs result. And 
often, expensive machining can be entirely 
eliminated. 

Full advantage of the extrusion process is re- 
alized in the production of complex shapes—the 
joining of thick and thin sections, or when design 
calls for compound curves and undercutting. 

Extruded shapes fall into three general cat- 
egories: those which, once extruded, are finished 
parts after being cut to length; parts finished but 
for simple machining operations and those cut 
into blanks for subsequent forging. 
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Aluminum extruded shapes offer the most efficient distri- 
bution of metal throughout a piece having uniform cross 
section. Metal can be placed exactly where it is needed to 
withstand stress. Full advantage of the process is taken in 
the production of complex shapes, joining thick and thin 
sections, use of compound curves and undercutting. 


ABOUT COSTS 


Die costs are usually low, varying from 120 
dollars up. And dies for many standard shapes 
are kept on hand at Alcoa for your use at no 
cost at all. All the advantages extruded shapes 
offer in light weight and fewer assembly opera- 
tions spell direct and indirect savings. . . fewer 
production man-hours are involved, stocking and 
inspection become easier, there is less tooling, 
and cheaper and better production control. 

Remember that thin, intricate shapes, because 
they are generally more difficult to extrude, often 
cost more per pound. But their light weight, 
and the fact that as an extrusion they represent 
the best distribution of metal, keeps cost per 
piece low. 


ABOUT PHYSICAL PROPERTIES 


Aluminum extruded shapes are dense, homoge- 
neous, highly worked shapes possessing a high 
degree of preferred molecular orientation with 
excellent tensile and yield strengths—higher than 
average for like shapes produced by other 
methods. Tensile and yield strengths depend to 
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Exterior skin for aircraft. Piece is first extruded as a “V” 
shape within a 23-inch circumscribing circle, then flattened. 
This method, in addition to producing unusually large ex- 
trusions, avoids the necessity of fastening ribs or other 
strengthening members by mechanical means. 


a large extent on alloy, temper, and the working 
the shapes receive in the extrusion process, es- 
pecially heat-treatable alloys. Extrusions are 
considered to be wrought shapes because of the 
often severe volume reduction from ingot to 
finished part. 

Kneading action of the process eliminates 
porosity, results in homogeneity of the metal 
structure. Surfaces are smoother, freer of pits 
than those produced by casting. 

Thickness ranges from about 0.040 inch up 
to several inches with less than 0.040 inch 
produced occasionally. Relationship of thickness 
to width is governed by a thickness ratio that 
varies with the alloy. For example, 3S and 63S 
parts 8 inches wide should be no thinner than 
.093 inch; while 14S, if 8 inches wide, should be 
no thinner than .125 inch. 

Tolerances, because of the nature of the proc- 
ess and usually involved product design, must 
be measured several ways: straightness, flatness, 
twist, section thickness, angles and contours, and 
corner and fillet radii. Generally, by specifying 
standard tolerances, cost can be held to a 
minimum. 
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PRED ALUMINUM ALLOY 


SELECTION 
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Generally, stronger alloys are more costly to 
extrude. So it is better to choose the softest alloy 
possible that matches the mechanical and physi- 
cal requirements of your product. 

Most commonly extruded alloy is the heat- 
treatable alloy, 63S. In the T6 temper, it de- 
velops 30,000 psi yield strength, 35,000 psi tensile 
strength, and is suitable for many applications. 
For greatest strength, alloys 24S and 75S are used. 
Though slightly more costly to extrude, their 
extra strength can more than pay its own way. 

Alloys 2S and 3S are softer and, being non- 
heat-treatable, have low yield and tensile 
strengths. But they are among the easiest to 
extrude. 

The accompanying table serves as an easy 
reference to typical mechanical properties devel- 
oped by aluminum alloys suitable for extrusion. 


— 


— — 
Wy, 
“WS 


al 
a, Le CU 


PA 


E 


* 
sy 


p : 
A 
L 


D 
E 


Le 
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2S O 13,000 5,000 
F 14,000 6,000 


O 16,000 6,000 
F 17,000 7,000 


O 27.000 14,000 
T4 62.000 42.000 
T6 70,000 60,000 


O 27,000 11,000 
T4 68,000 47,000 


O 18,000 8,000 
O 17,000 7,000 
T4 35,000 21,000 
T6 45,000 40,000 


T42 22,000 13,000 
T5 27,000 21,000 
T6 35,000 30,000 


O 33,000 | 15,000 
82.000 72,000 


One of several large Alcoa heat-treating furnaces. 
Quenching bath beneath the furnace is as deep as the 
furnace is tall. 





ABOUT 


MAGNESIUM ALLOY 


EXTRUDED SHAPES 


Mechanical properties of extruded magnesium 
shapes exceed those for magnesium parts in any 
other form, cast or wrought. And their lightness 
makes them ideal for aircraft, materials handling 
equipment and transportation vehicles where 
their strength and other characteristics permit. 

Most widely used of all magnesium alloys for 
extrusion is alloy AMC3S. For higher strength, 
AMC52S. Highest strength is achieved with 
AMCSSS. The latter, however, cannot be used 


One of Alcoa's 50 extrusion presses in operation. 


Mechanical Properties— Psi 


Form Alloy Con- Ultimate Yield 
dition Strength Strength 


Extruded | AMC3S F 37.000 28,000 
Shapes AMC52S F 38,000 28,000 
| AMC57S ` 43,000 31,000 

AMC58S ` 48,000 36,000 

AMC58S T! 54,000 39,000 


for hollow shapes. Alloy AMC57S gives best 
weldability. 

Accompanying is a table listing magnesium 
alloy strength characteristics. Use it as a help in 
selecting the proper alloy for your product. 
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Generally, stronger alloys are more costly to extrude. So choose the softest alloy 
that matches the physical and mechanical requirements of your product. 
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ABOUT THE FUTURE 


of ALUMINUM EXTRUDED SHAPES 


Look for big things to come in this field—mainly 
in the form of bigger presses. There is a 14,000- 
ton extrusion press now being installed in one of 
the Alcoa plants. This 14,000-ton press is the 
largest in existence in the United States and will 
be in operation by the end of 1953. And Alcoa 
is installing a 3,000,000-pound stretcher to go 
with the new extrusion press. 

Manufacturing possibilities for this press and 
stretcher facilities are far beyond Alcoa’s Stand- 
ard Manufacturing Limits for extruded shapes. 
The accompanying table will indicate these 
manufacturing possibilities. 

To designers, and especially aircraft designers, 
bigger presses mean higher pressures. Higher 
pressures mean such things as thinner webs, 
greater intricacy, and refinement of parts, smaller 
fillet and corner radii, greater structural loads, 
smoother finishes, thinner airfoil sections. 

Wide, ribbed extruded shapes are useful for 
wing panels and bulkheads in aircraft, bulkheads 
and hatch covers in marine construction, curtain 


walls and spandrels in architecture. 

Much experimentation has been conducted 
with tapered wall and stepped extruded shapes. 
Although the latter are now commonly made, 
a method for producing consistently accurate, 
tapered extruded shapes has yet to be per- 
fected. But when it is, Alcoa and its enlarged 
facilities, now in the planning stage, will be pro- 
ducing them. 

Today production engineers, when producing 
large extruded shapes, are faced with such prob- 
lems as decreased extrusion ratios and slower 
quench rate from solution and heat treatment, 
both of which tend to lower mechanical proper- 
ties. These problems, too, will be lessened by the 
large 14,000-ton press and its collateral facilities. 

Certainly higher-grade forging stock will be 
produced, and new techniques will be developed 
combining the extrusion and forging processes 
to permit design and fabrication of parts far more 
complex and possessing greater mechanical prop- 
erties than those attainable today. 


Maximum weight per piece . dm s.s 
Maximum length per piece, heat treated: . 
Maximum circumscribing 

circle diameter of cross section: 
Maximum thickness: 


. 2,300 pounds 
110 feet 


23 inches 


Circumscribing 3S 24S 
circle diameter, & & 
inches 63S 75S 


Under 13 

13 to (not incl.) 16 
16 to (not incl.) 19 
19 to (not incl.) 23 


.093 128 .156 
.109 li 187 


.125 .250 
.140 AA à .375 


Typical stepped extrusion now being produced 


Manufacturing possibilities with 14,000-ton press 
by Alcoa's extrusion plants. 


and 3,000,000-pound stretcher, both to be in operation soon. 
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Alcoa will work with you 

to simplify design and construction, 
thereby giving you 

better parts at 

less cost. 


ABOUT DESIGNING FOR 


ALUMINUM EXTRUDED SHAPES 


Extrusion permits you to reproduce in metal 
practically any cross section you can draw, solid 
or hollow, simple or complex, balanced or un- 
balanced. It’s good to remember, though, that 
costs increase as you go from solid to semi- 
hollow to hollow. 

The usual maximum weight per piece of Alcoa® 
Extruded Shapes is 600 pounds. This will become 
2,300 pounds when the 14,000-ton extrusion press 


is in operation. The 12-inch maximum 
circumscribing circle diameter cross section, now 
the Standard Manufacturing Limit, can be 
almost doubled. 

Too, semi-hollow sections with unbalanced die 
tongues cause production troubles. Designers 
should stay away from these and extreme thickness 
variations or hollow shapes having unsymmetrical 
voids with inadequate thickness between voids. 





ALCOA SECTION © 
Page 8 of 8 Pages 


YOUR NEXT STEP 


Write Aluminum Company of America, 

1992-J Alcoa Building, Pittsburgh 19, Pa., for 

our book, Alcoa Aluminum Extruded Shapes. Use your 

company letterhead and be sure to let us know your job function. 


Or, if you have some specific design problem now, 

contact your local Alcoa sales engineer. 

Don’t hesitate to use his time and talents freely even if you don’t plan 
to buy extruded shapes next week, next month or next year. 

You can locate him by looking under "Aluminum" in the 

classified section of your telephone directory. 


D ten nein. 0b nC ANIMA B NC ee 


Extrusion permits you to reproduce in metal practically 
any cross section you can design, solid or hollow, simple 
or complex, balanced or unbalanced. 
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B.F. Goodrich 


New zipper seals tight, zips open fast 


NEW KIND OF SEAL keeps gases, 
liquids, dirt i» or os. In the picture, 

it is used to seal a curtain that keeps 
fumes from an airplane's engines out 
of the forward compartment. Getting 
inside in a hurry was often as important 
as sealing out the fumes. Other methods 
of sealing called for screws or other 
fasteners. They took time to remove. 
The new B. F. Goodrich Sealing Zipper 
did both jobs—sealed tight, opened fast. 
Here's how it works: Rubber lips are 
molded with hairline precision so that 
they fit together tightly. They press 
together even without pressure to seal 
effectively. And with pressure against 


B.E Goodrich 


Airtight, Watertight 
Sealing Zipper 
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the lips, the seal actually tightens. The 
rubber seal is applied to an ordinary 
zipper which zips open or shut ina hurry. 

The B. F. Goodrich Sealing Zipper 
is so flexible it goes around curves and 
odd shapes where clamps won't work. 
Can be made of compounds to resist 
weather, oils, gasoline, chemicals. Can 
be sewn or cemented to fabric, metal, 
wood, glass. The rubber can be made 
to match any color. Production costs 
are often reduced because the zipper 
is so easy to install. 


It has been used in life-saving suits, 


OVERLAPPING RUBBER LIPS IN 
THIS CROSS SECTION SHOW 
HOW ZIPPER SEALS 


to seal delicate instruments against 
moisture, to seal lifeboats against sea 
water, to seal auto convertible tops 
against rain. Write for complete details, 
sending blueprints or specifications of 
your products to Dept. A-67 or send 
coupon below. The B. F. Goodrich 
Company, Zipper Division, Akron, Ohio 


Send Now for Free Folder 


| Gives case histories, design advantages, suggested uses. 


| The B. F. Goodrich Company 
Dept. A-67, Akron 18, Ohio 


| Name 
| Firm 
| Title 
i Address 


| City Zone State 





MIL-G-6183, Type II Soft MIL-G-6747 
Armstrong's DK-149 


Armstrong's DC-167 


MIL-G-6183, Type | Firm 
Armstrong's NC-711 


MIL-T-6841 
Armstrong's DK-153 and MIL-G-17539 
Armstrong s NC-709 RK-3048 


MIL-G-6183, Type | Soft 


| 


MIL-G-6183, Type ! Medium 
Armstrong's NC-710 


MIL-G-6183, Type Il Firm 
Armstrong's DC-113 


MIL-G-6183, Type Il Medium 
Armstrong's DC-100 


Ae ie 


1 p us s RK-375 
| | 
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These nine cork-and-rubber materials 
are made to meet government specifications 


If you need a cork-and-rubber material to meet 
government Specs, chances are one of these 
nine Armstrong materials will be the one you 
want. Each is made to meet one of the nine 
principal types of cork-and-rubber materials 
covered by government specifications. 

For samples and full information, call your 
nearest Armstrong Industrial Division office or 
refer to the "Armstrong's Gasket Materials" sec- 
tion in Sweet's file for product designers. 


Free gasket data book. The 24-page manual, 
"Armstrong's Gasket Materials," gives information 
on current government specs and tentative SAE- 
ASTM specs. It has sections on 
cost reduction, gasket toler- 
ances, flange design, and mam 
other subjects. 
Send for your free copy. Write 
to the Armstrong Cork Com- 
pany, Industrial Division, 7109 
Irvin Street, Lancaster, Penna. 


€ 
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4 rmsirong's Gasket Materials 
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GET Www D-PAGE FOLDER 


See where and how we mass-manufacture Small Gearing 
to uniformly fine tolerances. This attractively printed 8\, 
s 11" 6-page folder is punched for ring-binder use. You'll 
want to keep it handy for frequent reference. It contains 23 
pictures of Small Gears, plant views, as well as Diametral 
end Circular Pitch Tables. Ask for your copy on company 
stationery, please! 


G. $. Small Gears 
PUR-RR 
like a Kitten ! 


Smooth, quiet, “purring” performance is charac- 
teristic of the Fractional Horsepower Gearing 
we make! And no matter what the device or bow 
the power is transmitted, you can depend upon 
these better Small Gears to give greater satisfac- 
tion and longer life to the product. G.S. have 
the distinction of over 30 years experience in 
the design and manufacture of Fractional Horse- 
power Soules exclusively! Methods and ma- 
chines have been perfected to a degree of 
efficiency and economy often considered im- 
possible! Each Gear, in a production run of 
thousands, is precision produced to remarkable 
standards of accuracy and UNIFORMITY. You 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


too can profit from the consistently finer quality 
of G.S. Gearing. Decide now, to let our skilled 
engineers and production craftsmen help you. 
Will you phone or write us today? 
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SPURS © SPIRALS * HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS © THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 





Clifford BELLOWS DIGEST 


Differential Pressure Problems 
olved by Bellows 


—— 


PRESSURE GREATER AT INLET (A 


COMPRESSE 
THRU 


TS ACTUATING ROL 


AMONG THE MANY USES of the new differential 


LARGE BELLOWS 


MNO UsSAIVA/S ADD 
DOWNWARL 


See Mee PSP BH 


144444 FME 


~ PRESSURE GREATER AT INLET (B) 
EXTENDS LARGE BELLOWS, MAKES 
ACTUATING ROD RETRACT 


pressure 
Clifford bellows assembly is the maintenance of absolute 
pressure in aircraft fuel systems. Manufacturers of thermo- 
stats or pressure switches which must not be affected by 
barometric changes due to altitude or other factors also find 
the new assembly an ideal control unit . . . for vapor pressure 
thermostats, for instance. 


The assembly is useful, too, for flow indication or control. 


Pressure drop across an orifice or venturi can be used to 
"sense" flow in a closed system. A sensitive bellows can be 
used since the large bellows is subjected to differential 
pressure only. 

Generally, the unit can be applied to all types of industrial 
processes where pressures within a fluid system must be 
automatically equalized or where absolute rather than gauge 


THIS CLIFFORD DIFFERENTIAL BEL- 
LOWS ASSEMBLY CONSISTS of large 
operating bellows (C) and two small- 
er sealing bellows (D), (E). Pressure 
can be applied at either side of large 
bellows. The movement of the actua- 
ting rod is then proportional to the 
difference between pressures on the 
inside and outside of the large bel- 
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lows. Either side of the large bellows 
can also be evacuated and sealed. In 
this case, the movement of the rod 
is a function of absolute pressure. The 
rod is used to operate switches, valves 
or any similar devices to control an 
indicated differential or absolute 
pressure. 

The assembly comes in a variety of 
materials . . . brass, stainless steel, 
monel or any metal having suitable 
drawing property for making bellows. 
It can be adapted to all combinations 
of sizes and pressures for which bel- 
lows are available. For further de- 
tails, write direct Clifford Manufac- 
turing Company, 122 Grove Street, 
Waltham 54, Massachusetts. Division 
of Standard-Thomson Corporation. 
Sales offices in New York; Detroit; 
Chicago; Los Angeles; Waltham, 
Massachusetts. 


pressure must be maintained. 


FLEXIBLE, LEAKPROOF, METALLIC, 
CLIFFORD BELLOWS are also used to 


1 transmit motion between two mediums 
2 control and indicate temperature 

3 seal rotary shafts or packless valves 

4 


transmit motion hydraulically to remote 
points 


provide for thermal expansion 


6 provide shock mounting or vibration 
dampening 


7 permit motion in a vacuum 


> 


"tat 
mita 8C11OWET 


tnCmamceas 
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Why pay for this waste... 


when you make hollow parts? 


HE center hole’s already in Timken” seamless 
Jum There's far less metal to machine away, 
far less waste. You save machining time—get more 
parts per ton of steel. 


With Timken seamless steel tubing, finish boring 
is often the first production step. Screw machine 
stations can be released for other operations, giving 
you added machine capacity without additional 
machines. 

To save you even more steel, the Timken Com- 
pany's engineers will study your problem and 
recommend the most economical tube size for your 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 
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hollow parts job—guaranteed to clean up to your 
dimensions. 


Timken seamless tubing gives you high internal 
quality because the piercing process by which it is 
made is basically a forging operation. It has a uni- 
form spiral grain flow for greater strength and a 
refined grain structure which brings out the best in 
the quality of the metal. And the Timken Company’s 
rigid quality control keeps this quality uniform from 
tube to tube and heat to heat. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 
6, Ohio. Cable address: " TIMROSCO". 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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New low-cost Bead Belt — a sprocket drive for TV tuners, machines, etc. Timing and movement 
accurately controlled because slippage and backlash are avoided. Courtesy The Bead Chain Manu- 


facturing Co., 


Bridgeport, Conn. 


Uses of Multi-Swaging Products 
Challenge Imagination 


Do you know that multi-swage prod- 
ucts are among the most familiar items 
of everyday use? Examples are bead 
chain of a thousand uses; radio tube 
pins, terminals, jacks, contact pins and 
friction fasteners for electronic, elec- 
trical, and mechanical devices; stop 
pins, dowel pins, rest pins for appli- 
ances and novelties; spacers; shaft bear- 
ings for toys and other light duty appli- 
cations. 

Just how and where multi-swage 
products can be used advantageously 

æ ^o 


o? o? //, 


Multi-swage unir. — hollow tubular parts with 
tightly swaged seams — are widely used for con- 
tact pins, terminals, jacks, and sleeves. Friction 
fasteners made by this process retain their spring 
properties remarkably well. Courtesy The Bead 
Chain Manufacturing Co., Bridgeport, Conn. 


for new applications in modern design 
is up to the imagination of designers 
and engineers. 
Efficient and Economical 

The multi-swage products illustrated 
are made by The Bead Chain Manu- 
facturing Company, Bridgeport, Conn. 
They are mainly produced from 
annealed narrow width strip brass 
(70-30) of uniformly close tolerances 
for composition, temper, gauge and 
flatness. Strip is fed into an extremely 
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ingenious but very complicated high- 
speed automatic machine. It operates 
similar in principle to the eyelet ma- 
chine except that some of the stages 
are designed for multiple swaging. This 
operation causes the metal to flow into 
the proper form of the product design 
and results in an article which is ex- 
tremely work hardened with accom- 
panying great strength and stiffness. 

Multi-swage products are hollow and 
have a longitudinal seam which re- 
mains tightly closed because of the 
stresses imparted from the swaging 
operation. When forced apart by a 
tapered pin, a strong spring pressure is 
developed. When the pin is removed, 
the seam closes tightly even after the 
above operation is repeated thousands 
of times. Sizes range up to a maximum 
of 4%” diameter and 11” long. 

Because of the minimum waste in- 
volved, and high speed of manufacture, 
the multi-swage method is more eco- 
nomical than other methods of manu- 
facture for producing small tubular 
parts in large volume. Other advan- 
tages are dimensional accuracy and a 
variety of shapes. Fitting up charges 
for tooling, etc., for new items are sure 
prisingly modest. 

The New Bead Belt 

Outstanding features of bead chains 
are nonkinking, low friction, and un- 
usually great strength in proportion to 
its weight, especially in the small sizes. 
Tensile strength ranges from 15 pounds 


to 200 pounds depending upon size and 
metal used. 

A new development in the accurate 
spacing of the beads and an ingenious 
method of closing the ends has led 
to the manufacture of a belt drive from 
bead chain. Specially designed sprock- 
ets fit the individual beads and elimi- 
nate slippage and backlash. Timing 
and movement of various parts are 
accurately controlled. 

It is being applied in TV tuners, 
eliminating costly gearing mechanisms. 
Other applications are for timing de- 
vices, recorders, air conditioners, etc. 

Many Alloys Used 

Aside from brass, other alloys are 
used. Nickel Silver (copper 65%, 
nickel 18%, zinc remainder) is excel- 
lent as a white base for silver plated 
goods or for higher strength. 

For decorative jewelry, Red Brass 
(85% copper, 15% zinc), and Com- 
mercial Bronze (90% copper, 10% 
zinc) are used because of their rich, 
golden colors. 

For high strength and resistance to 
corrosion and wear, Silicon Bronze 609 
(98% copper and 2% silicon) and 
Phosphor Bronze 35 (95% copper, 5% 
tin and 0.15% phosphorus) are recom- 
mended. 

Bridgeport Brass Company is 
always glad to work with customers 
who have special metal requirements, 
as exemplified by multi-swage process 
which calls for careful control of uni- 
formity and accuracy in gauge and 
temper. Fabricators desiring to im- 
prove their products through the selec- 
tion of superior alloys, or who wish to 
reduce operating costs and spoilage by 
using metal designed for their particu- 
lar requirements, should contact the 
nearest Bridgeport district office. 


Multi-swage terminals may be assembled by the 
following methods: 1. flared; 2. rolled; 3. slitted, 
or 4. spun. Courtesy The Bead Chain Manufac- 
turing Co., Bridgeport, Conn. (336) 
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r esi Machines Corporation 
recently installed gh first production model of the 
IBM high-speed eletimpnic calculator, the “701.” 
Most recent successakgo the pioneer large-scale digital calculator 
first developed by Il in 1944, the “701” solves 
in minutes a probléfft which would take one man, using 
a desk computer, seven years to complete. 


Miniature Precision Bearings, Incorporated, 

are the originators and pioneer developers of precision ball bearings in 
miniature sizes (1/10" to 5/16" o.d.). Exclusive MPB methods assure thousands 
of discriminating customers ultra quality bearings for vital equipment. 

MPB ball bearings supply the unerring accuracy and proven dependability 
necessary in providing many devices with anti-friction qualities. MPB ball 
bearings function effectively with deft delicate responsiveness under extreme 
operating conditions. They are fully ground, lapped, honed, and/or burnished 
to ABEC 5 tolerances or better. 

The possibilities offered by mps ball bearings are being profitably explored 
by leading instrument makers of the future. We would welcome the oppor- 
tunity to discuss the matter with you. Branch offices in New York and Boston 
and Engineering Representatives in Principal Cities are eager to serve you. 


Ask for detailed data sheets PE9, 


Immediate delivery on most sizes and plant capacity 


to promptly meet your additional requirements. 


iniature precision Bearings 


Incorporated MPR Keene, New Hampshire 
CS 


— ^ * » 
Pioneer Precisionists to the lUorld's foremost instrument Manufacturers 
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REMARKABLE DESIGN 


NEW SILICONE 


DEMONSTRATED BY TEST... 


SE-100 —IDEAL FOR ELECTRICAL 
AND MECHANICAL APPLICATIONS! 


General Electric's new silicone rubber coating 
compound, SE-100, combines outstanding heat re- 
sistance, electrical and physical properties for a wide 
variety of electrical and mechanical applications. 
SE-100 may be coated on glass or organic fabrics for 
service at high or low temperatures or where resistance 
to weather, ozone, corona or chemicals is required. 


High temperature resistance: Elevated temperatures have no appreciable effect on 
the 1000-1200 volts per mil dielectric strength of glass cloth coated with SE-100. 


SE-550 —STILL FLEXIBLE 
AFTER 24 HOURS AT —120 F! 


G. E.'5 new extreme low-temperature silicone 
rubber, SE-550, combines high strength and elonga- 
tion with maximum low-temperature usefulness. 
SE-550 shows practically no increase in modulus at 
—100 F and retains useful flexibility at —120 F. This 
flexibility is achieved without sacrifice of high- 
temperature resistance or any of the other desirable 
properties inherent in silicone rubber. 


Flexible at —120 F: A glance at the blue curve shows the difference (Young's 
Modulus in flexure) of SE-550 versus organic rubber after 24 hours. 


SE-360 —MORE ''COME BACK" 
THAN ANY KNOWN RUBBER! 


G. E.'s new low compression set silicone rub- 
ber, SE-360, is designed to provide more positive 
sealing action in parts subject to compression at 
elevated temperatures. In addition to its outstanding 
low compression set, SE-360 has unusually low 
shrinkage when cured. This means parts with more 
uniform properties, closer tolerances and opportunities 
for your fabricator to cut scrap loss. 


Compression test: Same-size pieces of ordinary silicone rubber and SE-360 are com- 
pressed for 22 hrs. at 350 F. Note how SE-360 (right) "comes back''to original size. 
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POSSIBILITIES OF THREE GREAT 


RUBBER COMPOUNDS 


CONFIRMED BY APPLICATION 


G.E.’s SE-100 silicone rubber 


is finding steadily increasing appli- 
cation in the electrical industry for 
coating cloth, tapes and sleeving; 
for coating glass-served wire; for 
encapsulating coils. Among the 
many mechanical uses for SE-100 
are ducts and tubing; gaskets and 
$eals; diaphragms. 


Gaskets for emergency hatches 
(shown here at 50 below zero F) 
astra domes and access windows on 
the Douglas Globemaster are now 
made of G.E.'s SE-550 silicone 
rubber because it remains flexible 
and maintains a seal at extremely 
low temperatures; does not stick 
to metal after long inactivity. 


O-rings, gaskets and seals 
are being designed with G.E.'s new 
SE-360 silicone rubber for applica- 
tions where sustained resilience at 
high temperatures is required. Air- 
craft, automotive and railway de- 
sign engineers find SE-360 ideal for 
jet engine parts, transmission seals 
and Diese: gaskets. 


CLIP AND MAIL TODAY! 


FOR MORE INFORMATION 


about these new G-E silicone rubber com- 
pounds, just mail the coupon! You will 
also receive a free copy of "Imagineering 
with Silicone Rubber" which describes 
other G-E silicone rubber products and 
tells how you can put them to work. 


General Electric Company 
Section 1353-6B 
Waterford, New York 


Please send me product data on ( ) SE-100 
( ) SE-550 ( ) SE-360, including a free 
copy of “Imagineering with Silicone Rubber.” 
I want this information for ( ) Reference pur- 
poses only t ) An immediate application on 


/ 


Y) 
2 CHR pul yout? confi CONCE 27 
c 


z 
D 
3 
n 


e Firm 


GENERAL — 


a (in Canada, mail to Canadian General Electric Company, Lid, Toronto) 


w 
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Prevent 


—> Machinery Damage 
—> Product Contamination 
—> Production Tie-Ups 


ERIEZ MAGNETIC PIPELINE TRAPS, 
widely used in the process industries, 
provide the superior magnetic strength 
of a high nickel alloy... ALNICO... 
to assure positive trapping of tramp iron. 
Housings are non-magnetic chromium- 
nickel stainless steel castings. ..leak- 
proof, easy to install and simple to clean. 
Completely non-electric... first cost is 
last cost . .. since magnets hold strength 
during life of equipment. 


1,045 PIECES OF TRAMP IRON 
REMOVED ahead of vane-type displace- 
ment pump in food production line 
during a 30-day period, by an ERIEZ 
Permanent (non-electric) Magnetic 
Pipeline Trap. 


2 


..- Automatically, with Eriez Magnetic Traps 


Look at this pile of tramp iron... 


Trapped ahead of a pump in a large food plant 
during a 30-day processing period...it exempli- 
fies how “protection plus” is obtained automati- 
cally with pipeline traps produced by ERIEZ 
MANUFACTURING COMPANY, Erie, Pa. 


To keep liquid flow lines free of ferrous mate- 
rials ranging in size from minute particles to large 
pieces of tramp iron, ERIEZ pipeline traps utilize 
the strong magnetic properties of Alnico perma- 
nent magnets containing a high percentage of 
nickel. 


Use of this aluminum-nickel-cobalt-iron alloy 
not only permits trap designs that eliminate need 


à for electromagnets requiring current and acces- 
pe v MINI emer 
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sory equipment, but its use also allows reduction 
of space and weight requirements to desirable 
limits. 


The addition of nickel...an essential in Alnico . 
...improves scores of other alloys utilized through- 
out industry. Consult us on use of nickel or nickel 
alloys in your products or equipment. 


Send details of your metal problems for our 
suggestions. 


At the present time, nickel is available for end 
uses in defense and defense supporting industries. 
The remainder of the supply is available for 


some civilian applications and governmental 
stockpiling. 


67 WALL STREET 
NEW YORK 5, N. Y.. 
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OIL RESISTANCE 


ABRASION RESISTANCE 


LOW COMPRESSION SET 


These properties of neoprene make a better 


ROTARY LAWNMOWER 


Rough ground and solid objects are no threat 
to the blade and engine crankshaft of this 
lawnmower—thanks to a shock-absorbing 
clutch. It consists of a fluted neoprene ring 
set between two concentric metal sleeves. The 
inner sleeve is keyed to the crankshaft . . . the 
outer sleeve to the blade. 

Should the blade strike an obstruction, the 
neoprene ring remains locked to the vertical 
serrations of the outer sleeve, while the inner 
sleeve and the crankshaft continue to rotate. 
The flutings on the inner sleeve are rounded, 
permitting them to squeeze past the resilient 
neoprene ring, deforming it and absorbing 
the shock. After the obstacle has been re- 
moved, the inner flutings re-engage the ring 
and automatically "reset" the clutch. 

Neoprene was specified for this critical ring 
because it withstands severe abrasion and 
resists attack from lubricating oil. And its 
low compression set means this ring will re- 
tain its shape despite the constant pressure 

— T S E AE and shearing action of the sleeves. Here, as 

Western Tool wernt e in so many cases, the remarkable properties 

2 2 F of Du Pont neoprene help make a design suc- 
cessful—so successful that this clutch is being 
adopted by many other manufacturers. 


PROPERLY COMPOUNDED GU POND 


NEOPRENE WILL RESIST: Rts V.S Pat OFf 
BETTER THINGS FOR BETTER LIVING . .. THROUGH CHEMISTRY 


Af NEOPRENE 


Oils, Solvents, The rubber made by Du Pont since 1932 


most Chemicals 


FREE! tHe NEOPRENE NOTEBOOK 


Each issue shows new, unusual applications of neoprene 
. new products . . . improved designs. The neoprene 
application cited above is covered in detail in Notebook 


low Temperature i 
Stiffening No. 53. Add your name to the mailing list today 


i 


E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division PE-9, Wilmington 98, Del 


Name Position 
Firm 


Address 
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OF ROCHESTER PRODUCTS 


WELDED STEEL 


In GM Steel Tubing, Rochester Prod- 
ucts offers you the ov/y steel tubing 
available with COPPER PLATING 
Without adding copper, you can braze 
the tube to other parts such as fins or 
plates. One user reports material sav- 


ings of 12005! 


LESS "SHORT END" WASTE 
FEWER JOINTS— | 

LESS CHANCE 'OF LEAKAGE , 
LOWER PRODUCTION COSTS 


Only GM Welded Steel Tubing is 


available in 1500-2000 foot random 


BRAZE without 
adding copper 


SAVE time and 
material 


coils ....,as well as in straight lengths, 


or formed to your specifications. Sizes 


from \%” to °x” O.D.. in a choice of 
plain, Terne coated, copper plate, or 


exclusive GM copper Fuse-Kote finish. 


M iss-produced by Rochester Products at SEND FOR 
the rate of hundred f thousands of feet darly, 

GM Steel I ubing lends itself to ull types ot 
fabricating 


r T 
iu operations NU believ« It will 


SAS you to consider its n 


ind-monev-saving 


ROCHESTER PRODUCTS, pivisioN OF GENERAL MOTORS, Rochester, N. Y., U.S. A. 


ay STEEL TUBING 
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TOUGH o: v^»: EASY... 


WITH 
FOOTE BROS. 


HYGRADE 


DRIVES... 
MORE 
STAMINA 


IN LESS SPACE 


Horizontal Hygrade Drive operating door- 
control cable of open hearth furnace at 
Fairless Works, United States Steel Corpor- 
ation. For purposes of illustration, safety 
guard over coupling has been removed. 


Steel making is a rugged, ’round-the-clock job. And Foote Bros. Hygrade 
Drives have the stamina for such typical, tough service — l;ke this 
Hygrade at U. S. Steel's Fairless Works. 

Sturdy, compact Hygrade Drives are built especially for heavy-duty 
applications — ratios range up to 4,108 to 1, capacities up to 260 h.p. 
But Enclosed Hygrade Drives are also designed to meet area limitations 
— modern, space-saving housings have been engineered around new- 
process, high-efficiency worm gearing to assure maximum performance 


in minimum space. Line-O-Power Foote Bros.-Louis Allis 


For optimum load-carrying capacity — for maintenance-free opera- Drives Gearmotors 
tion — for day-after-day service under the most rugged conditions... 
select Foote Bros. Hygrade Worm Gear Drives. There’s a complete line 
— a size and type to meet all your requirements. Available with either 
horizontal or vertical output shaft. For special applications, Vertical 
Hytop Hygrade provides a long, extended, output shaft without addi- 

tional support. For prompt delivery, call your Foote Bros. 
representative or write for bulletin. 


Maxi-Power 
Drives 


his Trademark Stands for the 
inest in Industrial Geari 
— Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 South Western Blvd., Chicago 9, Illinois 


Please send Bulletin HGB. I understand it contains 
full information on Hygrade Drives. 


FODTETDROS BROS. = 


Galler — 


FOOTE BROS. GEAR AND MACHINE CORPORATION Address. 


4545 South Western Boulevard . Chicago 9, Illinois City Zone 


Product Engineering — September, 1953 





A manufacturer had the problem of making a tight 
seal between the oil cooler and the cylinder block 
on a diesel engine. Since machining a smooth finish 
on the milled cylinder block would be expensive, 
he hoped to find a gasket that would give a tight 
seal against the block’s uneven surface. 

At first he had nothing but trouble and oil leaks. 
Then he tried an entirely new kind of fiber gasket 
material— Armstrongs Accopac?. This new fiber 
gasketing has the compressibility needed to make 
a positive seal even where pressure is relatively low. 
Cork particles make it compressible. Finely ground 
cork particles— thousands of them—are added to 
Accopacs fiber and latex composition for extra 
compressibility. Accopac conforms to every surface 
irregularity and is especially useful in preventing 
distortion on light flanges where bolt pressures 
must be kept low. 


Won't shrink, won't grow. Accopac overcomes an- 
other common difficultv of fiber gaskets—the tend- 
ency to lose the binder due to the solvent action 
of hot oil. Accopac gaskets won't shrink, dry out, 
or leak in any recommended application. 

Each fiber and cork particle is literally locked 
in rubber by coating it with latex before the sheet 
is formed. For this reason, Accopac isn’t materially 
affected by changes in humidity or temperature. 
You can store Accopac replacement gaskets for 
months and still have them fit and seal perfectly. 
Write for samples. You may find Accopac helpful 
in reducing costs or replacing an unsatisfactory 
gasket. Accopac is available in sheets, rolls, rib- 
bons, or die-cut shapes. For samples, call your 
nearest Armstrong office or write*us. Arm- 
strong Cork Company, Industrial Division, 

7009 Irvin Street, Lancaster, Pennsylvania. 


ARMSTRONG'S ACCOPAC 
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KLIXON CONTROLS 


Keep Temperatures Under Contro! 


in Military and Civilian Products 


Today...in practically every industry... Klixon Snap- 
Acting Thermo-Snap Controls are meeting the requirements 
for dependable, trouble-free performance in temperature 
control applications. 


The reason for their wide acceptance is the actuating ele- 
ment... the scientifically calibrated Spencer thermostatic 
disc. This simple, foolproof element instantly snaps the 
circuit open with a quick break or snaps it closed to a solid 
make. It eliminates toggles, magnets and other complicated 
parts and is particularly suitable for use involving motion, 
altitude, shock and vibration...regardless of mount- 
ing position. 


Klixon Thermo-Snap Controls, hermetically sealed and 
open types, are available in many types, shapes and sizes, in 
a wide variety of operating temperature ranges. 


Write for complete information. 


^ 
—— 
E ——— — 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
909 FOREST ST., ATTLEBORO, MASS. 
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Enter the Peerless 








Win a fine camera in the Peerless Photocopy-in-Industry contest. 
Contest lasts for three months. Complete set of prizes awarded each month. 


1st PRIZE Contessa 35 Tessar /2.8 . . retail price $216.00 


(choice) 


Ikoflex lla Tessar f/3.5 . . . retail price $216.00 


Jnd PRIZE Contina | 35 Tessar f/2.8 . retail price $119.00 


(choice) 


Ikoflex la Novar f/3.5 . . . . retail price $125.00 


3"! PRIZE Nettar llc Novar f/6.3 . . . . retail price $ 41.70 


The cameras listed above will be sent to the winners of this contest at absolutely no cost. All cameras come 
complete with top-grain leather carrying cases. All carrying charges prepaid. 


The contest is open to everyone actively interested in industrial photocopy. 


HERE'S HOW YOU CAN WIN 


Write a report on one of the photocopy applications or 
photocopy techniques that you find most valuable in your 
business. There is no limit to the length of your report. It 
can be supplemented with examples of the result achieved. 
sketches of the process, anything which you feel will lead 
to a full appreciation of your use of photocopy. Although 
originality is important, the significance of the result 
achieved will determine the winners. 


Example: Suppose you use photocopy to eliminate cer- 
tain drafting steps such as the redrawing of an entire part 
in order to make a simple change. Tell in your report 
exactly what steps you take to get the desired result. Tell 
also what this means to your drafting department in terms 
of time saved. Name the paper and machines involved in 
your process, and tell why you use them. Remember, the 
more complete and understandable your report, the better 
your chances are of winning. 


S0 


CONTEST CLOSING DATES 


To qualify for the 1st month's awards, entries must be 
postmarked no later than October 10, 1953. Winners will 
be notified by mail as soon as each month's judging is 
completed. 


To qualify for the 2nd month's awards, entries must be 
postmarked no later than November 10, 1953. 


To qualify for the 3rd month’s awards, entries must be 
postmarked no later than December 10, 1953. 


THE JUDGES 


The contest will be judged by the executive board of 
Industrial Photography magazine: Ben Zale, Editor; 
Lloyd E. Varden, Scientific-Technical Editor; David B. 
Eisendrath, Jr.. Technical Editor. All contest entries will 
be sent to this board for judging, and the winners reported 
after each monthly closing date. 
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Photocopy Contest 


2nd Prize Ilkoflex la 2nd Prize Contina I 35 
asy tbe finest refl an A superior 35 mm camera 
ra in its price class. Has Nova with Zeiss Opton 4 
3.5 coated lens in a fully syn sar {/2.8 lens, with 
hronized Prontor SI butter range finder. Ha 
with speeds from 1 300 sec.  chronized Syncbr 
butter. Speed: fr 
1/504 
1st Prize Contessa 35 
An outstanding 35 mm camera u 
mm Zeiss Opton coated Tessar {/2.8 ú s 
Automatically focused by a built-in com Md Prize Nettar Hc 
bined view and range-finder. Has built u 
in photo-electric exposure meter. Synchr i 
Compur shutter is fully synchronized. 
Speeds from 1 to 1/500 


THE ZEISS IKON CAMERA GELA 


Based on 90 years’ tradition of fine camera manufacture, Zeiss Ikon cameras 

are recognized as symbols of photographic excellence throughout the world. 

1st. Prize—lhoflex ila Whether you are professionally interested, an amateur enthusiast or a snapshot 
truly fine reflex camera with Zeiss photographer, a fine Zeiss Ikon camera will give you a lifetime of photographic 
Combes — Fes e 3 PEERS qe pleasure. For those of you who have never taken many photographs, there is no 
from 1 to 1/500 sec. ES better introduction to its enjoyments than a truly superior Zeiss Ikon product. 


All Zeiss Ikon cameras are made in the U. S. Zone, Stuttgart, Western Germany. 


All prices shown are national retail list prices, federal tax included, from the 
latest Zeiss Ikon price list published August 15, 1953. 


YOUR REPORT IS A VALUABLE 
CONTRIBUTION TO THE INDUsTRy | CONTEST RULES 


k ; à > l. Write a report on what you feel is an important use of photocopy in your 
We are planning to publish the win- company. You can send in as many reports as you want; however, you can win 
ning reports as a portfolio of modern only once. If you have more than one report to submit, your best chance of 
= winning a major prize ts to space your entries in different contest months. 
photocopy practices. The purpose of +: : 
2. Be sure to include your name, position and company name and address on 


this portfolio will be to show how valu- the report. 

able photocopy is as an industrial tool. 3. If you are a winner, you will be notified by mail. For Ist or 2nd prize winners 
i 3 ‘ you have your choice of the cameras listed; sent either to your home or office. 

and as evidence of what is being done ; ) 

by experts in the field. No report will be 


published in the portfolio. or used in any 


4. Please pay particular attention to the contest closing dates. No entry can be 
judged which is postmarked later than December 10, 1953. 


5. All entries become the property of Peerless Photo Products, Inc. The decision 
other advertising or promotional mater- of the judges is final. 


: : : — 6. The contest is open to everyone actively interested in industrial photocopy 
ial without your written permissio 
: permission and with the exception of employees and distributors of Peerless Photo Products, Inc. 


PEERLESS PRODUCTS 
Peerless is one major manufacturer in the field whose production and develop- 


D Oo N , T D E L AY 3 ment facilities are devoted exclusively to industrial, scientific and commercial 
c 


photo-reproduction. The entire Peerless line of photocopy papers and machines is 


sold only through a network of factory distributors who are skilled photocopy 
Send your report to: 


specialists. Complete literature on all Peerless products is yours for the asking. 


PEERLESS PHOTO PRODUCTS, inc. 


Shoreham, Long Island, N. Y. 
Manufacturers of quality Photocopy Papers and special-purpose Industrial Photocopy Equipment 


that of the company involved. 
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REVERE TAPE RECORDER 
provide realistic tone 


Listening to the new Revere Tape Recorder is a rewarding 
experience because each sound, every musical note is 
reproduced with amazing fidelity. This exceptional tonal quality is to 
a great degree made possible by the GRAMIX bearings on all rotating 
parts. GRAMIX bearings also simplify operation of the automatic key controls 
that start, stop and play the recorder at the slightest touch. And GRAMIX bearings 
on the new Index Counter make it possible to catalog any part of a recorded reel 
for easy, instant selection. + + + GRAMIX bearings and other parts are compacted 
from powdered metals under pressures up to 70,000 psi., and sintered in high 
temperature furnaces. They can be produced in relatively complicated shapes to tolerances 
as close as .0003”. They need little or no machining, thus virtually eliminating scrap loss 
and waste. Their porous structure saves metal and makes it possible to oil- 
impregnate the bearings during manufacture for self-lubrication. GRAMIX parts 3 
are strong and tough and will usually outperform and outlast similar GRAMIX 
machined parts for only a fraction of the cost. Chances are GRAMIX parts j 
can improve the performance of your products and reduce your costs ny » fü 4 
0 


l 


considerably. Write today for your copy of our big, new GRAMIX catalog, % 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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BURBANK, CALIFORNIA 
233 South Third Street 


DALLAS, TEXAS 
413 Fidelity Union 
Life Building 


: — 
Lom Mounts have be- 
come a vital part 
of the Automotive and Avia- 
tion Industries during the past 
quarter century. The vast res- 
ervoir of experience as a prime 
supplier is of great practical 
value to design engineers of 
today. Thousands of Lord 
Mounts protect the most sen- 
sitive instruments and the most 
rugged of component parts 
from shock and vibration. 
Shown here are a few typi- 
cal Lord applications used in 
wide diversity in the industry. 
We welcome the opportunity 
to help you with your shock 
and vibration problems. 


PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


725 Widener Building 410 West First Street 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 


311 Curtis Building 


280 Madison Avenue 


520 N. Michigan Ave. Room 811 Hanna Building 


LORD MANUFACTURING COMPANY ° ERIE, PA. 


(ond 


* 
tonden aves® 


headquarters i 


La 


VIBRATION Con ROL | 


( ADVERTISEMENT) 


Lord Bonded-Rubber 
Products Set Standard In 
Vibration and Shock Control 
For Over Twenty-Five Years 

In the field of technical analysis 
and engineering to “design out” 
destructive factors set up in the 
machines of industry by vibration 
and shock, Lord Manufacturing 
Company continues to pioneer and 
set the pace for precision made vi- 
bration control mountings and 
bonded-rubber parts. 

Years of experience in mounting 
aircraft engines and airframe com- 
ponents enable Lord Engineers to 
help industrial equipment designers 
in obtaining smoother operation, 
longer service life and increased 
safety in their machines. 

Lord Engineers draw from some 
27,000 basic designs and their varia- 
tions to solve many vibration and 
shock problems referred to them by 
machine designers, Add to this the 
continuous research engineering 
available from the company’s com- 
plete laboratories, and it becomes a 
matter of near impossibility to pre- 
sent a vibration problem which can- 
not find soluton in the Lord Organi- 
zation. The scope of Lord Design 
and Precision Manufacture covers 
Vibration Control Mountings for 
aircraft engines and components in 
both the internal combustion and 
jet field, delicately balanced and 
precisely assembled units of ac- 
counting machines, electronic equip- 
ment, instrument panel mountings, 
shipping case mountings for the pro- 
tection of sens'tive machines in 
transit. 

Designers of home appliances use 
Lord bonded-rubber parts for fan- 
hubs, flexible couplings and special 
components for washing machines, 
room air conditioners, mixing and 
juicing devices. Lord Flexible Cou- 
plings are used in the mechanism 
which operates motorcar windows 
and convertible tops. The turbine 
engine for heavy duty motor truck 
transport, 2 recent development of 
the Boeing Airplane Company, is 
connected to the power transmission 
by a special Lord Flexible Coupling 
and the engine itsclf is supported 
on Lord Mounts. Lord Engineering 
and Precision Manufacturing facili- 
ties are available to business and 
industry wherever Vibration and 
Shock Isolation problems require a 
precise, accurate and inexpensive 
solution, 
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( ADVERTISEMENT) 
Lord Vibration Control 
Mountings . . . The Most 
Effective Protection For 
Electronic Equipment 
In the rapidly advancing field of 
electronics, the control of destructive 
vibration and isolation of damaging 
shock are prime factors in the con- 
sideration of design engineers. Lord, 
Headquarters for Vibration Control, 
is constantly working with electron- 
ics engineers to improve the methods 
for protecting sensitive mechanisms. 
For instance, Varo Static Con- 
verters which change alternating to 
direct current for aircraft with less 
than 1% voltage ripple are pro- 
tected against shock and vibration 
by Lord Mountings. High fidelity 
Audio frequency electronic equip- 
ment such as Collins Radio Com- 
pany manufactures is protected from 
vibration and shock through the use 
of Lord Mountings. The 212A-1 
Broadcast Station Spe ech Input 
Console by Collins requires 28 Lord 
square Plate Form Mountings to 
protect each amplifier stage individ- 
ually. This prevents mechanical in- 
teraction between stages and lessens 
acoustical feed-back : eut 


E ^ af s RATION and shock are natural a 


Again the Agnew Spark Plug equipment and precision instruments . . . To control the dup 
Welder by Agnew Electric Company which these enemies can do, Lord Vibration Control Mountings 


uses Lord Mountings to support the and Bonded Rubber Parts are used to very profitable advantage. 
electronic weld timers to prolong the 


useful service life of Mercury Vapor More than a quarter century's experience in dealing with vibra- 

Tubes. tion and shock is yours when you take advantage of Lord engi- 
Lord Mountings, which you see neering assistance. The result of such consultation is full pro- 

illustrated in the accompanying ad- tection for electronic units and sensitive instruments by correctly 

vertisement, are used in a wide designed and precisely manufactured Lord Mountings and 

diversity ot applications to protect Bonded-Rubber parts. 

electronic equipment and sensitive 

instruments. Business machines and 

such sensitive mechanisms, the accu- 

racy of which must be perfect, are BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


à . e 233 South Third Street 413 Fidelity Uni 7 i ildi j i 
improved in operation and protected Life — ^ — ——— 


from damaging vibration and shock DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
by Lord Mountings. 311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 


The Lord Manufacturing Com- LORD MANUFACTURING COMPANY * ERIE, PA 
pany, Erie, Pa., offers a vast reser- TTC WT ~ : 
voir of recorded experience in the 

solution of vibration and shock 

problems. Your request for help on 

your own problem is welcomed. 
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LINK-BELT ball and 


...keep eompany with 


Link-Belt Roller Bearing Pillow Blocks assure smooth facturing Company used them on the main line shafts and 
power transmission under varying atmospheric operating variable speed drives of their felt making cylinder machine 
conditions. That's one reason why Downingtown Manu- shown in service at The Ruberoid Company, Mobile, Ala. 


LINK-BELT ball and roller bearings 


B a 
(TL Teer 


n 


Metal Working Macbinery Farm Macbinery Construction Equipment Textile Macbines 
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roller bearings 


America’s hardest-working machines 


The efficiency and life of any machine are 
dependent on the quality and accuracy of n inne 
its bearings. That’s why so many equip- onn laa 
‘ ‘ à ‘ move in ony direc- 
ment designers specify Link-Belt on their tion without 
| 7 — 
heaviest-duty machines. capacity alwert 
Link-Belt precision Ball and Roller — — 


— deflection or 
misoligament. 
Bearings have proved—on thousands of 


applications—tha :y are the -life 
pplicat ons that they re the long-life * 
answer for tough service. Integrally self- — 
aligned, they have full load capacity for - ud : HE (eei: 
both thrust and radial loads. — 4. ff — — 
turdy, twe: ' ossembl 
re > c De b ‘af - piece cast. \ á 
i There are Link Belt ball or roller bear tss 
ings to meet every industrial need, and a Won inpecion 
. . e ge . 4 i . 
Link-Belt bearing specialist near you will tently. J — —— 
help apply them to your particular require- ‘a 
/ $ d "'Mevsiang seoling™ feo- 
ments. You can also get all the facts from N , ' ture fully protects ond 
—— — bubricotes ofl moving 
Data Book 2550. t ar 


Slofted boit holes fo- 
cilitete mounting on 
supporting structure. 


LINK-BELT COMPANY: Plants: Indianapolis, Chicago, Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San Francisco, 


Los Angeles, Seattle; Scarboro, Toronto and Elmira, Ont. (Canada); Springs (South Africa); Sydney (Australia). Sales Offices, 
Factory Branch Stores and Distributors in Principal Cities. 


smooth the path of power for all industry 


Pulp & Paper Machinery Materials Handling Equipment Oil Field Equipment Processing Equipment 
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Here’s How the Revolutionary 


iine TIMING, 


... Makes possible the use of existing projection equipment for 


3-D MOTION PICTURES 


TEREOSCOPIC pictures and stereophonic sound 
S are rapidly replacing conventional movies in 
hundreds of theaters across the country. Signifi- 
cantly, no conventional type of drive has proved as 
satisfactory as the Gilmer ““Timing”’ Belt drive in 
the all-important job of synchronizing the multiple 
projectors and sound tracks required by the various 
3-D systems. 


A typical installation is shown. This system 
permits use of two conventional projectors, simul- 
taneously projecting oppositely-polarized versions 
of the same picture. Each projector is equipped with 
an added Selsyn motor connected to the regular 
motor by a "Timing" Belt drive. The two Selsyn 
(self-synchronizing) motors, each electrically con- 
nected to the other, serve as braking or accelerating 
controls to maintain perfect frame-for-frame syn- 
chronization between the projectors. 


Obviously, to maintain such accuracy, there must 
be no appreciable backlash in the interlock drives. 
The "Timing" Belt drive has proved most satis- 
factory, and has been generally adopted, in this 
application because it remains free of backlash 
indefinitely, does not become "sloppy" with use, 
requires no lubrication or cover, can be quickly 
replaced, runs silently and operates in any plane 
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regardless of projector tilt. It also maintains con- 
stant angular velocity, cannot cause flutter in the 
picture or "wow" in the sound system. 


These characteristics of the '"T'iming" Belt drive 
have also made it the choice of manufacturers of 
stereophonic sound systems to synchronize the 
multiple magnetic tape reproducers which feed the 
several speakers located at opposite sides of the 
screen. 
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Industry’s New Power Transmitting Medium 
SWEEPS AWAY DESIGN RESTRICTIONS 


In one application after another, 
""Timing" Belt Drives have enabled 
machine designers to achieve basic 
engineering improvements—or to 
design entirely new machines—that 
were previously either impractical 
or impossible! For never before has 
there been a positive drive that com- 
bined all these desirable charac- 
teristics: 


@ Requires no lubrication, no housings 
or lubricant guards. 


e@ Maintains precise synchronization 
(“timing”) between shafts. 


Product Engineering — September, 1953 


@ Provides speed ratios as high as 15 
to 1 in a single step. 


@ Operates satisfactorily at speeds from 
inches per hour to 15,000 fpm. 


e Permits use of very small diameter 
pulleys for ultra-compact drives. 


@ Has nearly 100% mechanical efficiency. 


e Needs no initial tension. Lighter 
bearing loads permit lighter bearings. 


e Does not stretch or lengthen with use; 
requires no take-up. 


e Can be designed for zero backlash. 


e Capacity range: from 1/100 to 300 
horsepower. 


These are but a few of the unique 
features of this amazing tooth-grip 
belt drive that is already in success- 
ful use on hundreds of thousands 
of machines. Consult your local 
NYB&P Distributor—or write di- 
rect—for the new “Timing” Belt 
brochure describing in more detail 
the "Timing" Belt and many in- 
teresting applications. Address: 
“Timing” Belt Division, New York 
Belting & Packing Co., Tacony, 
Philadelphia 35, Pa. 


America’s Oldest Manufacturer of Industrial Rubber Products 
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on a SPECIALIST onn so os 


@ Take bellows assemblies, for example. Designing 
and producing them is a specialty at Fulton Sylphon 
and Bridgeport Thermostat. Has been for over a half- 
a-century. So it’s only natural that so many users of 
bellows assemblies come to us. 


Here you get the benefits of expert help in designing 
and producing assemblies exactly suited to your needs. 
And that adds up to savings for you—in time, in pro- 
duction problems and in expense. 


Fulton Sylphon and Bridgeport Thermostat special- 
| MOVEMENT — hls woe ists produce bellows assemblies for every requirement 
: of assembly is widely used in tempera- — for use as flexible connectors; for thermostatic 
—- ture regulators, etc., where a thermo- . , e 
3 static charge is condaed ia the bellows devices, pressure controls, hydraulic mechanisms and 

3 and where a valve, switch, damper, other uses. Wide range of metals and sizes. Find out 
> etc. is to be operated in response to . 

temperature changes. how we can help you on your present or projected 
ARNE requirements . . . help you make substantial savings. 


And for useful ideas, write for Catalog RP-1400. 


-]1 


J 


FULTON 
SYLPHON 


DIVISION TE in | ats DIVISION 
Reenville 3, Toon MPERATURE CONTROLS + BELLOWS ASSEMBLIES » BELLOWS DEV! Bridgeport 1, Conn, 
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NOW YOU CAN 


FABRICATE ENAMELED ALUMINUM 


DU PONT VITREOUS ENAMEL FOR ALUMINUM 


PERMITS ELIMINATION OF COSTLY PREFABRICATION 


REMARKABLE NEW FINISH Aluminum sheet, finished with Du Pont vitreous enamel, can 
WITHSTANDS: 


be cut to size on the job—without damaging the coating! 
Costly prefabrication is eliminated. Rigidity is increased as 
much as 60^; by a single standard coating of vitreous enamel 


. . . permitting the use of lighter gauge metal in many more 
applications. 


Du Pont vitreous enamel is available in a virtually unlimited 
range of colors and degrees of surface gloss . . . can be readily 
applied with ordinary enameling and firing procedures—even 
over welded surfaces. Durable and lightfast, this rugged finish 
resists corrosion, abrasion, thermal shock, impact and flexing 
... has a high dielectric strength. Small imperfections in the 
enamel coating can be easily repaired by patching and refiring. 


Investigate Du Pont vitreous enamel for aluminum. It’s a 
practical way to make your product look better, wear longer and 
sell faster. Send the coupon below for details. We'll be glad to 
supply you with technical literature and give you specific recom- 
mendations on how the enameling process can best be adapted to 
your individual needs. And, at your request, we can also put you 
in touch with enamelers who are completely familiar with the 
vitreous enamel process. 


E. I. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Department, Wilmington 98, Delaware 


Roofing * Tanks 
Structural Siding * Architeciural Tile 
Wall and Ceiling Panels * Electrical Shielding 
Signs and Labels ' © Pipes and Fittings 
Furniture and Cabinets * Appliance Parts 
* Marine Applications 
Welding on reverse side 


DU PONT 


VITREOUS ENAMEL 


FOR ALUMINUM 


BETTER THINGS FOR BETTER LIVING 
. ++ THROUGH CHEMISTRY 


====5END COUPON FOR YOUR FREE COPY OF THIS BOOKLET 
E. I. du Pont de Nemours & Co. (Inc.) PE-93 


Electrochemicals Department, Wilmington 98, Delaware 


[]Please supply me with more information on Du Pont vitreous enamel for 
aluminum. I am interested in enameling the following types of work 


[C] Please send me your new booklet describing Du Pont vitreous enamel for 
aluminum. 


Name Position 


Firm 


Address 
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©) Stop Vibrator 
ke 
| 


Power Supply Troubles 


Z 


i Before They Start 
j 


The best time to do this is while your equipment is still on the drawing board. 
Each element . . . the vibrator, transformer and buffer capacitor . . . must be 
carefully selected for balanced electrical characteristics if your power supply 
unit is going to do the right job when it gets in service. 


The best way to avoid vibrator power supply trouble is to call on the spe- 
cialized knowledge and experience of Mallory engineers. Let us analyze the 
power requirements of your equipment and help you translate them into a 
power circuit that will give the performance you need. 


Why call on Mallory? There are a lot of reasons... good ones. In the first 
place our experience in this field is backed by an unmatched fund of engi- 
neering knowledge that started over 20 vears ago... when we produced the 
first commercial vibrator. Our experience includes supplying more vibrators 
for original equipment than all other makes combined. 

That’s not all. We are equipped to design and manufacture complete power 
supply units...to your exact requirements... to meet your production 


schedules. If vou want to save engineering time and reduce production costs, 
write us today. It is a good way to stop your troubles before they begin. 


Expect more... Get more from MALLORY 


distributors in all major cities stock Mallory standard components for your convenience 


T 


T z E 


XXTT TC TG wDY SERVING INDUSTRY WITH THESE PRODUCTS: _ 


Electromechanical — Resistors * Switches * Television don Se : 
A L L O we Electrochemical— Capacitors « Rectifiers * Mercury Dry Batteries - 


Metallurgical— Contacts* Special Metals and Ceramics * Welding Materials _ 


MALLORY & CO., M Jo LI ST s SU a T - ee pe es 
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SIMPLIF Y Your Shape-Cutting Jobs with the. . 


csi s 


ESRC ae atm 


OXWELD Automatic Tracer 


Trade-Mark 


@ Positive templet contact.. 
electronic steering control... 


maximum tracing accuracy 


Templets are easy to make, 


low-cost 


No kerf allowance required 


in templet 


Intricate shapes easily 


reproduced 


V e oe. 


Dynamic braking prevents 


overruns 


P 
— 


* 


fy 
Pad 


y nus 


— 
X. 


Local or remote controls 


simple to operate 


With an OxwELD Automatic Tracer to guide your 
oxygen-cutting machine, you need never forego the ad- 
vantages of templet tracing because of time or cost. What- 
ever the shape—whether you need one piece or many— 
templet requirements are simple. Just draw your templet, 
full size, on a thin sheet of inexpensive plastic. Then cut 
it out with scissors or knife. It’s that quick and easy. 
There’s no tedious forming. To compensate for kerf width, 


just set a handy dial on the Tracer. 


The OxweLp Automatic Tracer follows practically any 
templet shape within extremely close tolerances. It can also 
be used to hand trace directly from blueprints or drawings. 
Drive action is smooth and steady with both single- and 
multiple-Llowpipe setups. 

Your nearest LINDE representative will be glad to help 
you plan an Oxwe_p Automatic Tracer installation to fit 
either your present shape-cutting machine or one of the 


available OxwELp Shape-Cutting Machines. 


WRITE TODAY FOR FREE BOOKLET F-8086 


LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [I8 New York 17, N. Y. 


Offices in Other Principal Cities 


In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


The terms "Linde" and "Oxweld" are registered trade-marks of Union Carbide and Carbon Corporation. 
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RNL 


“So light, you 
can carry it 
like a book” 


CASE HISTORIES FROM 
MT. VERNON FILES 


—and "so sturdy, that it can take the toughest daily 
desk use and maintain top-level performance.” 


That's how Edison sums up its ultra-modern, 
individual dictating instrument, the "V.P." 


Small compact, soundly engineered and out- 
standingly handsome, this pint-sized prodigy pro- 
vides an important aid for those engaged in 
business, science, education, and other fields. 


Says the Director of Engineering for the Ediphone 
Division: "The development and design of this new 
concept in dictating machines, resulting in the 
smallest and lightest produced, was possible only 
thru the use of many die castings. Their high 
strength-to-weight ratio; great flexibility of shape, 
permitting maximum utilization of space; inherent 
reproducibility; and low cost, cannot be matched 
by any other structural means.” 


This is die casting proving itself in action! —this 
is die casting stating its own case in the most con- 


vincing fashion. We can add nothing—except, 
perhaps, to say that the die castings for Edison's 
new "V.P." were made by us, at Mount Vernon. 


It's very possible we can help you, also, tc 
design and manufacture a product of exceptional 
merit at moderate cost. 


MT.VERNON 
DIE CASTING CORP. 


M )--£9 WO N 
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EXTERNAL MOUNTING 
FEET eliminate need for 
conventional leaky mounting 


CAPTIVE SCREWS | 
| holes within the enclosure 


assure tight cover fit 
E | 
E E 


a E N37 


NEOPRENE GASKET 
provides positive cover seal WELDED TIGHT 
ENCLOSURE without knockouts 
excludes dirt, dust, oil, and 
splashing coolant 


This new heavy duty switch, built to The rugged, visible-blade switch mechanism 
within the special industry enclosure has all the 


NEMA XII specifications, is “tailor-made” for ap- 
plications requiring the exclusion of dirt, dust, performance features that have made Square D 
an overwhelming "first choice" for fifty years. 


oil and coolant. 
ASK YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE D PRODUCTS 


SQUARE J) COMPANY 


1903 - 50 YEARS OF DESIGN LEADERSHIP * 1953 


d 
a 
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WIRE BRAID 
helps put he tc^ in 
UNCLE SAM'S AIR ARM! 


— Dr ant 


ERE'S the plant that powers new super jets— 
one of the most powerful jet engines ever 
released for production! 


Look closely and note the broad application of 
tubular wire braid. It is typical of many types and 
sizes regularly produced by National-Standard for 
aircraft service—used not only for electrical shield- 
ing, but to reinforce thermocouple harness leads, 
as shown. 


National-Standard with the largest range of wire 
braiding equipment in the country, is well prepared 
to supply or develop special braid that will meet 
your needs exactly! 


NATIONAL- 
STANDARD 
N$7 : i 
Es a 


DIVISIONS OF 


o e āū Woe NE I I I ee eet sonos Flat, High Carbon, Cold Rolled Spring Steel 
WATIONAL-STANDARD. . Niles, Mich Tire Wire, Stainless, Fabricated Braids and Tape 
REYNOLDS WIRE. . Dixon, Illinois Industrial Wire Cloth 
WAGNER LITHO MACHINERY. Jersey City, N. J..... eee Metal Decorating Equipment 
WORCESTER WIRE WORKS. . Worcester, Mass Round and Shaped Steel Wire, Small Sizes 
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um Silicone News 


Vol. |, Number 1 > 


gu 


New Pressure Sensitive Silicone 
Adhesives Stick To Most Surfaces; 
Retain Their Excellent Adhesive 
Strength From -55F To Over 250F 


The newest products to come out of 
our development laboratories are pres- 
sure sensitive silicone adhesives that 
stick to almost any materials including 
silicones and Teflon. Adhesive strengths 
in the range of 1800 grams per inch at 

55 F and over 1200 grams per inch 
at 265 F, are far superior to those of 
conventional pressure sensitive tapes. 
The adhesive strength between a stain- 
less steel surface and glass tape coated 
with silicone adhesives is plotted against 
temperatures ranging from 
285 F in this Figure. 


—75 to 


ADHESIVE STRENGTH OF SILICONE ADHESIVES 
TO STAINLESS STEEL 
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TEMPERATURE, F 


Uses for 
adhesives 
electrical 


with silicone 
high temperature 
electronic applications; 
weather and moisture resistant 
wrapping and sealing tapes for low 
temperature applications. One electri- 
cal equipment manufacturer is already 
using these pressure sensitive adhesives 
to bond mica matt and integrated mica 
to glass cloth. No. 1 


tapes coated 
include 


and 


Silicone-based Aluminum Paints 
Outlast Organic Finishes 10 to ? 
at Sterilizing Temperatures 


Trays containing vials of aureomycin 
and other antibiotics at the Lederle 
Laboratories Division of American Cy- 
anamid Company are loaded onto racks 
and sterilized for 3 hours at 446 F to 
destroy pyrogens. 


The organic aluminum finish on these 

racks began to crack and peel, per- 

mitting rust to form, after 9 to 15 
ontinued page 
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Flexible Silastic’ Tubes Carry Air at 500 F; Prevent 
Engine Failure Due to Icing Over Jet Air Scoops 


Reinforced with stainless steel braid, Silastic tubing requires 
minimum space; endures heat and high frequency vibration. 


It was discovered shortly after certain 
jet engines were put into service that 
the formation of ice over air intake 
scoops could choke off the air supply 
and cause engine failure. 


The obvious solution to this problem 
was to pipe air at 500 F from the 
compressor to the scoops. But that 
simple solution involved many problems. 


The jet engines were so tightly fitted in 
their nacelles, that very little room was 
left for hot air ducts of any kind. 
High frequency vibration set up by the 
engine and plane introduced the pro- 
blem of fatigue failure. 


This was a job for a flexible tubing, a 
tubing that could carry hot air without 
melting, withstand the vibration and 
permit fast and easy assembly and dis- 
assembly. Engineers of the Aeroquip 
Corporation of Jackson, Michigan, solv- 
ed the problem with flexible Silastic 
tubing. Reinforced with stainless steel 
braid, Silastic tubing is light and flex- 
ible. It is held mechanically to the 
stainless steel braid so tightly that 
the tube will not collapse even when 
subjected to a vacuum. 


The high temperature problem of 
attaching a fitting to the hose was 
ingeniously solved by the new Aeroquip 
*Little Gem" fittings. The total assem- 
bly proved to be so effective that these 
anti-icing hoses have become standard 
equipment. 


Despite internal and external temper- 
atures as high as 500 F, the Silastic 
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hoses are still in excellent condition 
after hundreds of hours of service. 
Aeroquip has supplied thousands of 
them to jet manufacturers. From 5 to 
20 are required per engine, depending 
upon its design. 


The usefulness of Silastic in this appli- 
cation confirms data collected by our 
development engineers on effects of 
accelerated aging at high temperatures 
on the properties of Silastic. Heat 
resistant organic rubber becomes brittle 
in a few hours; Silastic 80 not 
crack on flexing over a 3% inch mandrel, 
and hardness increases only 9 points 
after more than 670 hours of continuous 
aging with all surfaces of the test 
sample exposed in an air circulating 
oven at 480 F. 


does 


Silastic 80 readily meets SAE-ASTM 
Specification TA805 which requires that 
it have a minimum tensile strength of 
500 psi; a minimum ultimate elongation 
of 50 percent. After 70 hours aging in 
an air oven at 450 F, increase in hard- 
ness is not more than 15 points; drop 
in tensile strength is less than 25 per- 
cent and loss of ultimate elongation, less 
than 40 percent. 

In oil resistance tests, decrease in hard- 
ness is less than 45 points; 
volume, than 60 
hours immersion in ASTM No. 8 oil 
at 300 F. After 70 hours immersion in 
ASTM No. 1 oil at 300 F, loss in tensile 


strength and ultimate elongation is less 


Increase in 
percent after 70 


less 


than 20 percent; decrease in hardness, 
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NEW DEVELOPMENT 
AND TECHNICAL DATA 


For copies of any of the publications 
reviewed in this column or for data relat- 
ing to any of the articles printed in this 
issue of the Dow Corning Silicone News, 
simply circle the corresponding reference 
number on the coupon below. 


Exponsible resins. Two new silicone resins, Dow 
Corning XR-543 and XR-544, can be expanded 
to produce heat-stable, non-flammable, unicellu- 
lar foams with densities from 8 to 24 Ibs per 
cubic foot. Highly resistant to thermal shock, 
these silicone foams show practically no structural 
or dimensional change after 20 hours at 700 F. 
Weight loss after 220 hours at 570 F is less than 
2%; moisture absorption less than 0.05% after 
7 days at 96% RH. Resins are easily foamed in 
place, sandwich 


made up as structures or 


No. 5 


machined with wood working tools. 
. 


Dow Corning 1109, a durable new silicone water 
repellent treatment for leather footwear, gloves, 
luggage and sporting goods; minimizes water 
absorption and transmission; improves resistance 
to oils and chemicals without changing the 
No. 6 


“breathing” characteristics of leather. 
. 


Now available, the new 1953-54 Reference Guide 
te Dow Corning Silicone Products summarizes 
properties and applications for 


available silicones. 


commercially 

A complete revision of pre- 

vious guide which some designers have reported 

to be one of the most helpful catalogs ever 

produced. No. 7 
. 


Silastic 6-127 paste, an excellent cloth coating 
material and bonding agent for silicone rubber, 
retains good dielectric properties over a wide 
It has 
superior resistance to heat and moisture; remains 
flexible down to — 100 F. No. 8 


range of temperatures ond frequencies. 


"Tal! Tales and Fabulous facts” is a new 24 
page booklet built around the idea that, in our 
times, the tallest tales are told in 
terms. In thi; publication, the tall tales >ur 
ancestors told about such legendary characters 
as Paul Bunyan, Davy Crockett and Pecos Bill are 
related to some equally fabulous facts about 
Dow Corning silicone products No. 9 


technical 


Air drying silicone water repellent for application 
to glass, plastic and ceramic insulator bodies and 
to electronic parts and components 
high surface resistivity under humid conditions; 
minimizes adhesion of dirt and chemical dust; 
reduces maintenance. No. 10 


maintains 
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SILICONE NEWS 


Small Electric Machines and 
Electronic Parts Can Now Be 
Designed to Operate at 180 C. 


Life and reliability can be increased, 
or the size and weight of electronic 
devices and fractional or miniature 
motors can be reduced through the use 
of bare magnet wire insulated with Dow 
Corning 1360 Wire Enamel 

Flexibility, scrape hardness and dielec- 
tric strength compare favorably with 
those of the best organic wire enamels. 
Dow Corning 1360 coated wire also 
shows superior resistance to a wide 
variety of solvents, oils and salt water. 


The results to date of the accelerated 
life testing at temperatures in the range 
of 200 to 275 C of several electric 
motors wound according to standard 
commercial procedures with 1360 coated 
wire are plotted in the chart at right. 
These data show that motors wound 
with magnet wire insulated with Dow 
Corning 1360 Wire Enamel have a life 
in the range of 1500 hours at 225 C 
(437 F), compared with 30 hours for 
identical motors wound with the best 
grade of Class A wire. 

Based on the results to date of this 
motor test program, we expect that the 


SILASTIC continued 

less than 15 points. It shows no shrink- 
age and swell is less than 20 percent. 
After 168 hours immersion in water at 
158 F, swell is less than 10 percent and 
decrease in hardness is than 10 
points. It does not become brittle on 
continuous exposure at —65 F. 


Silastic 80 offers another advantage in 
that it can be blended with Silastic 50 
to fabricate parts having any Shore 
hardness between 50 and 80. These 
stocks can be blended to fabricate parts 
that meet SAE-ASTM Specification 
TA604. Heat-stable pigments can be 
used to give these stocks almost any 
desired color. 


less 


In electrical applications such as wire 
covering and cable coating, Silastic 80 
retains excellent dielectric properties 
over a wide range of temperatures and 
frequencies. Cable insulated with 
Silastic 80 has a dielectric strength of 
150 volts mil at 50 C; 430 volts mil 
at 250 C. No. 3 
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life of machines wound with 1360 coated 
wire at 180 C will be comparable to 
that of identical machines wound with 
conventional Class A wire at their maxi- 
mum operating temperature of 105 C. 


Extrapolating from the data plotted 
above, we find that the life expectancy 
at 180 C of magnet wire insulated with 
this new enamel is in the range of 
50,000 hours compared with 200 hours 
for wire insulated with the best organic 
enamels. No. 4 
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PAINTS 
hours of such service. That introduced 
a costly hazard because any bit of rust 
or paint chips in a tray could cause 
rejection of a whole rack of carefully 
prepared antibiotics. 


Some time ago, the racks were sand 
blasted, sprayed with a silicone-based 
aluminum paint. So far, the silicone 
finished racks have endured 150 hours 
at sterilizing temperatures with no sign 
of deterioration. As a result of that 
experience, Lederle is now using sili- 
cone-based pairft to refinish sterilizing 
equipment throughout their plant. 


At temperatures in the range of 500 to 
1000 F. silicone-based aluminum finishes 
are used to protect stacks, exhaust 
mufflers, dryers, and furnaces. Modi- 
fied silicone enamels in a wide variety 
of colors are used to protect appliances 
such as stoves, space heaters and incin- 
erators at temperatures in the range 
of 400 to 700 F. No. 2 


Manufacturers of — 


Silicone Fluids 

Silicone Abhesives 

Silicone Adhesives 

Silicone Release Agents 
Silicone Compounds 

Silicone Greases 

Silicone Water Repellents 
Silicone Bonding Resins 
Silicone Electrical insulating Varnishes 
Silicone Molding Compounds 
Exponsible Silicone Resins 
Silicone Defoomers 

Silostic 





“INSPECTION OF CONFINED AREAS FACILITATED 


NECESSITY OF DISMANTLING MI Soy a 
X 


TIME SAVED—-MONEY SAVED 


ACMA 
BORESCC 


visible. They save time 

oney, and prevent costly 

io dismantling, by providing 

t > a practical solution to a wide 

A e variety of inspection problems. 


A maintenance and inspéction work, 
2° on small internal bores, machine 
> parts or castings, to large boiler tubes, 
# chemical plants, process equipment, or 

2d other industrial installations, an A.C.M.I. 


£ * p — may be the answer to your problem. 


AG.04. € — A Each pur isa | compact, self-illuminated 
4 angles of vision (os above)— industrial teléscope af ‘Highest quality, employing 
in diameters of .120" to 4.00"— y 4 "e précision optioál system, that produces a flat 
in lengths of 4" to 720". 7^ ` visual field. Lens systems are fully corrected for 
Special models for í © ⸗ 

color, spherical aberrations, and coma, with all 
special problems. 


lens surfaces coated to increase light transmission. 


Write for free informational folder, or tell us your problem. 


— (ystoscope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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Your motor and control problems are local 


...$S0 is Westinghouse application assistance 


Do you put a full team on the field when you tackle 
a motor and control application problem? Are you 
cashing in on the know-how of your local staff of 
Westinghouse application engineers? Take a look 
at this line-up: 


Your local Westinghouse sales engineer has a 
broad knowledge of all Westinghouse Motors and 
Controls. He knows their capabilities and limita- 
tions. He knows how to match motors and con- 
trols for maximum production. 


Your local Westinghouse application engineer 
is equipped to analyze any motor and control 


Akron 8, Ohio 
Albony 5, N. Y. 
Albuquerque, N. M. 
Allentown, Pa. 
Amarillo, Texas 
Appleton, Wis. 
Atlanta 2, Ga. 
Augusta, Maine 
Baltimore 2, Md. 
Beaumont, Tex. 


Binghamton 62, N. Y. 


Birmingham 3, Ala. 
Bluefield, W. Va. 
Boston 10, Mass. 
Bridgeport 8, Conn. 
Bufalo 3, N. Y. 
Butte, Mont. 

Canton 2, Ohio 
Cedar Rapids, la. 
Charleston, S. C. 


Charleston 1, W. Va. 


Charlotte 1, N. C. 


Chattanooga 2, Tenn. 


Chicago 54, Ill. 
Cincinnati 2, Ohio 
Cleveland 13, Ohio 
Columbia, $. C. 
Columbus 15, Ohio 
Corpus Christi, Tex. 
Dallas 1, Tex. 
Davenport, la. 
Dayton 2, Ohio 
Denver 2, Colo. 
Des Moines 8, lowa 
Detroit 31, Mich. 
Duluth 2, Minn. 

El Paso, Tex. 
Emeryville 8, Cal. 
Erie, Pa. 
Evansville 8, Ind. 
Fairmont, W. Va. 
Fergus Falls, Minn. 


problem and then develop the best solution. He 
can handle any application problem from a simple 
machine tool to a complete production line. 


Your local Westinghouse product engineer is a 
specialist in one type of motor or control. These 
men work at the local level but operate from a 
manufacturing headquarters office. 


Enlist the services of these men on your next 
motor and control application job. Call your local 
Westinghouse office for further details, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 


Application engineers work out of 126 Westinghouse offices 


JEfferson 3165 
8-7801 

3-1826 
HEmlock 4-5108 
6-7838 

4-4116 
ATwood 1642 
3-4571 

PLoza 0300 
4-1481 

2-6403 
53-2411 
3-9131 

Liberty 2-0600 
4-0151 


WAshington 3966 


2-2301 
3-9171 

7638 

9904 
37-565 
5-3731 
7-4361 


Whitehall 4-3860 


GArfield 2250 
CHerry 1-7600 
3-8823 

MAin 5527 
3-9237 
Riverside 5231 
3-2761 

ADams 9153 
KEystone 8121 
2-0244 

TRinity 2-7010 
7-1541 

2-5691 
Olympic 2-3770 
24-867 
5-7146 

501 

4250 


Fort Wayne 2, Ind. 
Fort Worth 2, Tex. 
Fresno 1, Cal. 

Gary, Ind. 

Grand Rapids 2, Mich. 
Greensboro, N. C. 
Greenville, S. C. 
Hammond, Ind. 
Hartford 3, Conn. 
Houston 2, Tex. 
Huntington 1, W. Va. 
Indianapolis 9, Ind. 
Jackson, Mich. 
Jackson, Miss. 
Jacksonville 6, Fla. 
Jamestown, N. Y. 
Johnstown, Pa. 
Kansas City 6, Mo. 
Kingsport, Tenn. 
Knoxville 8, Tenn. 
Little Rock, Ark. 

Los Angeles 17, Cal. 
Louisville 2, Ky. 
Madison 3, Wis. 
Medford, Ore. 
Memphis 3, Tenn. 
Miami 4, Fla. 2-1553 
Milwaukee 2, Wis. DAIy 8-1800 
Minneapolis 13, Minn. GRonville 3545 
Mobile, Ala. 8-5443 
Nashville 3, Tenn. 42-3505 
Newark 2, N. J. MArket 2-0200 
New Haven 10, Conn. 5-3191 
New Orleans 13, La. RAymond 8656 
New York 5, N. Y. | —WHitehall 3-4321 
Niagara Falls, N. Y. 9700 
Norfolk 10, Va. 5-1639 
Oklahoma City 2, Okla. REgent 6-1633 
Omaha 2, Nebr. HArney 8700 
Peoria 3, Ill. 2-5439 
Philadelphia 4, Pa. EVergreen 2-1200 
Phoenix, Ariz. 4-3158 


ANthony 3421 
FOrtune 4086 
4-5097 
2-1468 
9-3106 
2-3415 

3-7755 
RUssell 8937 
5-0851 
CHarter 4691 
7146 

MArket 3301 
2-0519 
6-4839 
78-6492 

8939 

81-257 
HArrison 7122 


MAdisc » 6-3881 
CLay 0212 
5-4868 

2-8289 

8-8546 


you can Be SURE...iF iTS 


Westinghouse 
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Pittsburgh 30, Pa. 
Portland 4, Ore 
Providence 3, R. I. 
Raleigh, N. C. 
Reading, Pa. 
Richmond 19, Vo. 
Roanoke 4, Va. 
Rochester 7, N. Y. 
Rockford, Ill. 
Rutland, Vt. 
Sacramento 14, Cal. 
Saginaw, Mich. 

St. Lovis 1, Mo. 
Salt Lake City 1, Utah 
San Antonio 5, Tex. 
San Diego 1, Cal. 
San Francisco 8, Cal. 
Seattle 4, Wash. 
Shreveport, La. 
Sioux City 4, lows 
South Bend 4, Ind. 


ATlantic 1-8400 
CApitol 1-9151 
GAspee 1-0818 
6302 

2-0287 

2-4758 

6263 

MOnroe 1635 
2-3452 

3292 

Gilbert 3-6525 
4-2640 

CEntrol 1120 
5-3413 
GArfield 5114 
MAin 8151 
EXbrook 2-5353 
MAin 0808 
4-5298 

5-7634 

3-7167 


Spokane 8, Wash. 
Springfield, IIl. 
Springfield 3, Mass. 
Syracuse 4, N. Y. 
Tacoma 2, Wash. 
Tampa 1, Fla. 
Toledo 4, Ohio 
Trenton 10, N. J. 
Tulsa 3, Okla. 
Utica 1, N. Y. 
Walla Walla, Wash. 
Washington 6, D. C. 
Waterlod, lowa 
Watertown, N. Y. 
Wheeling, W. Va. 
Wichita 2, Kansas 
Wilkes-Barre, Pa. 
Williamsport, Pa. 
Worcester 8, Muss. 
York, Pa. 
Youngstown 3, Ohio 


ce EN 


J-21746 


MAin 3294 
3-1532 
6-8373 
2-1361 

BRoadway 6565 
2-7246 

GArfield 4625 
2-4136 

3-3191 

4-1194 

5124 

NAtional 8-8843 
4679 

1400 

6222-6223 
5-2631 
3-1144 

4289 
4-2648 
7851 
4-1118 





In a mechanical sense, the slide rule 
merely adds and: subtracts quantities. 
How these simple operations can be 
—— mechanically may be seen 
rom the illustration above, which shows 
the addition of 2 and 3 by means of a 
pair of dividers applied to an ordinar 

6-inch rule. Even many electronic ed. 
culators work basically on this principle. 


With a different system of calibrations 
on the scale, if appropriate meanings are 
assigned to them, more difficult prob- 
lems may be solved in the same way. 
An example of this is seen above where 
a pair of dividers is shown adding 2 
and 3 on a logarithmic scale and ob- 
taining the answer 6. Advantage is 
taken of the fact that the — — 
tion of numbers may be —— ished 
by the addition of their logarithms. 


A handier method, which begins to 
approach the usefulness of a slide rule, 
is to place two similar logarithmic scales 
together. Seen above is the simple set- 
ting in which 2 is shown being multi- 
plied by 3. Observing the illustration it 
can be seen that the same setting also 
multiplies 2 by 2 and 4. Without chang- 
ing the setting, the device shows the 
corresponding operations in division. 
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Problems in plane trigonometry require Problems of greater complexity, involv- 
only ap iate logarithmic scales, ing higher powers and roots of numbers, 
calibrated to read in degrees so that ionii ractional and negative powers 
operations can be ormed on the and roots, can also be made as easy as 
fanctions of angles. Two scales of this 2 + 3 by means of appropriate — 
kind are generally used: one for the rithmic scales. Known as log log scales, 
sines of angles and the other for tan- they are calibrated to read in loga- 
gents. Above is seen a setting for finding rithms of logarithms. Above is seen a 
P= 16 Sin 68° setting for ing P = 1.15 1, 
Sin 27° 


If you'd like l-o-n-g mileage without 
re-sħarpening, get a PARAGON* RED 
TIP ruling pen. They are tipped with tung- 
sten carbide alloy butt-welded to stainless 
steel blades. ideal for use on aluminum, 
glass cloth and other abrasive surfaces 
as well as on regular paper or cloth. 
Identify it by the red tip at the end of 
the handle. 


The slide rule has been called the symbol of the engineer. The 
symbol that distinguishes the slide rule itself for leadership in 
design and workmanship is the K&E trade mark or the name 
KEUFFEL & ESSER CO. 

Pioneers in the manufacture of slide rules in America, K&E 
have always been in the forefront with new ideas and improve- 
ments. The most recent example is the slide rule of today, the 
K&E Log Log Duplex Decitrig*, designed on the fundamental 
and simple principle of referring all its scales to the basic C-D 
scales. This enables problems involving arithmetic, trigonometric 
and exponential functions to be readily solved without reading 
any but the final answer. 

Ask your K&E Distributor or Branch for full information 
about K&E Slide Rules. 


A good way to make life easier is to give 
your drawing board a glass-smooth, non- 
glare working surface with a covering of 
LAMINENE f. This drawing board backing 
material is washable, hard enough to 
minimize pencil scoring, but yielding 
enough for pencil lines to take well. 
Comes either white or green, in rolls. 


*Trade Mark ® 
trade Mork 
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New carboy container of Du'Pont Alathon' 


Containers molded by 
A. L. Hyde Co., Grenloch, N. J., 


for Tennessee Products & Chemical Corp., 


Nashville, Tenn. 


SiG us pat Off 
BETTER THINGS FOR BETTER LIVING 
+++ THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS © CHEMICALS 


hs light, tough, 


chemical-resistant 


This new carboy offers improved utility and econ- 
omy for the shipment and storage of corrosive 
chemicals. The 15-gallon inner container (complete 
with screw cap, seal and pouring spout) is molded 
of Du Pont “‘Alathon” polyethylene resin, yet 
weighs only 12 to 13 pounds. This saving in weight 
means easy handling, low shipping costs. The 
moldability of ““Alathon” permits the square shape 
. . . Means easy stacking and full use of shipping 
and storage space. 


Du Pont “Alathon” has a low specific gravity 
(0.92) and exceptional resistance to chemical at- 
tack. “‘Alathon” is tough, resilient, virtually un- 
breakable—even at low temperatures. It contains 
no plasticizer . . . is non-contaminating. “Alathon”’ 
has a low rate of water-vapor transmission. And 
parts can be economically molded of “Alathon” 


by injection molding, cutting production time and 
costs. 


Other examples of the product design and im- 
provement possible with Du Pont *''Alathon" are 
squeeze bottles, battery parts, pipe, flexible house- 
wares, toys, TV lead-in wire and cable insulation 
(*Alathon" also has excellent dielectric properties). 
Perhaps this combination of properties can help 
you. For full information, write: E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Depart- 
ment, Room 109A Du Pont Bldg., Wilmington 
98, Delaware. *ntG. v. 9. PAT. ovr 
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Here’s a short cut to selecting wet clutch facings 


When you're looking for a facing material for a new 
wet clutch design, it would save time and experimental 
expense if you could safely confine field tests to only a 
few likely materials. A practical means of taking such a 
short cut is one of the results of the basic research on 
clutch facing materials now being done in Armstrong's 
Research and Development Center. 

The key to this laboratory work is the Armstrong- 
built test equipment shown at left. This unit is helping 
to get answers to a lot of basic questions. For example, 
what is the effect of varied operating temperatures on 
a given organic friction material? Or the effects of 
changing speed, pressure, oil, or variations in com- 
pound formulations? 


The answers to such questions are being developed 
under standard, controlled conditions. This information 
allows Armstrong to guide you more directly toward 
the one material that will do the best job in your partic- 
ular clutch design. 


Unfortunately, there's still no way to predict the 
effect of varying mechanical designs on facing perform- 
ance. This means, of course, that your initial tests must 
be run on materials chosen on an educated guess basis. 


Often, however, youll find that one of these first 
Armstrong materials will meet your torque and engage- 
ment requirements. If not, then a comparison of your 
field test results with our laboratory data on the same 
compounds will indicate which other Armstrong’s ma- 
terial you should test or point to the modifications 
needed to fit a standard compound to your needs. This 
controlled method of facing selection obviously can 
save you both time and expense. 


If you're working on a wet clutch now or would like 
to improve the performance of an existing unit, write 
for a copy of our "Clutch Facing Data Sheet." We'll be 
glad to study the data you submit, suggest suitable ma- 
terials, and supply samples for your experi- 
mental use. Armstrong Cork Company, Indus- 
trial Div., 7209 Irvin Street, Lancaster, Penna. 


ARMSTRONG’S 
FRICTION MATERIALS 





REEVES 
- Variable . 
Speed Drives 










; with Motodrives eoo 


@ Small, compact, but rugged REEVES Fractional hp gx 
Motodrive gives increased output, greater efficiency and 
uniform production from your light machinery. In one 
space-saving unit encased in newly-designed, lightweight 
housing, REEVES Fractional hp Motodrive brings you: 
A standard NEMA face-mounted motor and REEVES 
time-tested speed varying mechanism for positive, accu- 
rate, speed changes without stops. Horizontal units are 
954" high; vertical units 1674” high. Available in 14, 4, 
L5 and ?4 hp capacity with speed ratios up to 10:1. 

For heavier duty, integral hp REEVES Vari-Speed 
Motodrives are available with capacities to 30 hp and 
with speed ratios from 2:1 through 6:1. 


with Flexi-Speed Drive 


@ For extreme versatility in operation and application, 
simplicity and economy in installation and speed range 
of 8:1, choose REEVES new Flexi-Speed Drive. Essen- 
tially a Motodrive without housing, REEVES Filexi-Speed 
Drive is a compact combination of constant speed disc 


assembly with shifting mechanism, mounted on the drive ^ 
shaft; variable speed pulley mounted on the driven shaft; D \ 
and double-cog belt linking the two. Converts any standard 

motor into a highly flexible variable speed drive. Easily 

adapts for right angle applications. Available in 15, 34 and 

1 hp capacities 





with Motor Pulleys... * 


€ Boost your production in light or heavy duty work ap- 
plications by converting your fixed speed motors to in- 
finitely variable drives with REEVES Vari-Speed Motor > 
Pulleys . . . the simplest, most economical way known to 
industry. 
Two styles available—Vari-Speed Junior, for use with 
Standard A or B section V-belts, carrying loads up to 114 
hp; Standard Line, using REEVES Vari-Speed belt, sizes 
up to 10 hp. Speed ratios as high as 4:1 inclusive. 





Speed -anywhere 


you need it! 


need fractional to 87 hp 


Other Units in the 
Complete REEVES Line! 


VERTICAL MOTODRIVE HORIZONTAL MOTODRIVE 


REEVES FLEXI-SPEED DRIVE 


VERTICAL TRANSMISSION HORIZONTAL TRANSMISSION 


REEVES offers many different methods of control 
for changing speeds—either manually or automati- 
cally—handwheel, which is standard, electric, or 
completely automatic. 

For machines you buy or build, obtain a// the 
benefits of stepless speed adjustability by specifying 
REEVES Drives. Send for catalog, No. K87-1-3N. 


SPEED CONTROL 


JR 
REEVES PULLEY COMPANY * COLUMBUS, INDIANA 


Recognized leader in the specialized field of variable speed control 





1 


+rod ends 


reduce cost of material 


and assembly time... 


The Milton Roy Company, Philadelphia, 
uses Heim Rod Ends on their Model H-20 
Pumps because of overall cost reduction 
both in material and assembly time. The 
self-aligning feature of Heim Rod End 
Bearings eliminates the need for time- 
consuming perfect alignment between the 
This crank arm and the plunger moving in the 
— | pump frame. 


view shows 


the groove 


In this application, one male and one female Heim Rod End 


are assembled together to form the complete linkage. 


left 
between the 


insorte for The Heim Unibai principle is based on a 

single ball rotating freely in a bronze socke. 

This socket is formed when bronze inserts 

of the are pressed into the housing to follow the 

dagio Gul contour of the ball and expand into 
interlocking relationship with the 
outer member. 


lubrication 


Please write for 


complete catalog of 


- ub. Hl $i 
Heim Bearings. : ^N , £ | 
T PNE n s 
= 


- mamme P T J 
@ * 


- 


THE HEIM COMPANY 


BEEN Ms  . 9 " N E C T il C U T 
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ALEMITE 


**,for "tough-job" lubrication 
on the largest, heaviest machines... 


— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— —— —— 


ccumeter 


CENTRALIZED LUBRICATION 


sealed against grit...fumes...abrasives 
operates outdoors in any weather! 


Alemite Accumeter Lubrication Sys- 
tem delivers the exact, measured 
amount of lubricant to all bearings of 
a machine. In a fraction of the time re- 
quired for hand lubrication—Accume- 
ter measures and delivers lubricant— 
while the machine is in operation! No 
down time—no points missed. No won- 
der 95% of big plants buying machine 
tools want centralized lubrication! 


Type Il Accumeter is unmatched for 
simplicity of design. It's fully sealed 


/ 
fs. — 7/7 ; 
2v — 


79rican — 


SPrings 


and enclcsed—yet may be serviced 
without being removed from machine. 
Operates in salt spray, severe acid or 
fume conditions—even totally im- 
mersed — because it may be painted or 
treated with non-corrosives. 


Type Il Accumeter System can serve 
single machines or groups— will handle 
any required lubricant—heavy or light. 
It is just one of three types of Accu- 
meter Systems made by Alemite. One 
of them will serve your requirements. 


FACTORY-TESTED . . . FIELD-PROVED 
Proved in the field. Exhaustive tests showed no variation 


in the amount of lubricant discharged . . 


. even after 


x 


73,312 lubrication cycles, equal to 122 years of 


twice-a-day service. 


ALEMITE 


rec. U.S. PAT. OFF. 


Product Engineering — September, 1953 


y 


ELI vering $, 


T ia 
Ype Il Accumete, Valy 
Ser ^ 


ATE 
wO bea, 


> 


‘NGS. In 
om 010 r 
o .50 
Adjustable o haine 
I] 


four 


h 
A LIST 

ulie 

no 


ik bear. 


PI 
x °Peration | 


ALL THESE ADVANTAGES! 


© Eliminates shutdown time for lubrication. 
Adds productive time to machine output. 


® Seals completely against dirt, 
grit, water all the way from 
“Barrel-to-Bearing.” 


© Prevents bearing troubles due to neglect 
or use of wrong lubricant. 


® Services all bearings—including 
those inaccessible or dangerous— 
in one operation. 


® Avoids work spoilage and bearing 
repairs due to over-lubrication. 





ELECTROMATIC relief valve depends on 
WARD LEONARD RELAYS 


This relief valve, made by Manning, Maxwell 
& Moore, Stratford, Conn., is designed to increase 
the efficiency of steam generating systems by 
automatically keeping boiler pressures balanced 
within one percent of a predetermined value. 


The relays used in the control unit which actu- 
ates this relief valve must give trouble-free per- 
formance with practically no attention. While 
they may be called into action frequently or only 
once or twice a year, it is extremely important 
that they function perfectly when needed. Such 
trigger-sharp sensitivity after long inoperative 
periods is a very exacting and unusual require- 
ment for any relay. Ward Leonard relays handle 
this assignment dependably and accurately. 


PERFECT PERFORMANCE, even after 
months of inoperation, is required 
of the electrical control unit. To 
meet this very severe and unusual 
operating condition, Ward Leonard 
110 and 130 relays shown here give 
trouble-free performance with little 
or no maintenance. The midget 110 
relay will open or close circuits up 
to ten amperes. The two-pole 130 
relay can be economically adapted 
to a variety of applications by 
varying interchangeable parts in its 
assembly. 


CONSOLIDATED ELECTROMATIC RELIEF 
VALVE ACTUATED BY WARD LEONARD RE- 
LAYS, keeps boiler pressures balanced within 
one percent of a predetermined level. This 
conserves power, maintains uniform line 
pressure and decreases maintenance of 
spring-loaded safety valves. 


WARD LEONARD 
mins ELECTRIC COMPANY 


MOUNT VERNON, NEW YORK 


PReulke- Engineered Controls Since 1892 
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WARD LEONARD'S 


attention to 
every detail 

in the 
construction of 
relay components 
gives you 
accurate, 
dependable 
performance 


CONTACT PRESSURE OF EVERY RELAY is measured on a gram gauge in Ward 
Leonard's Mount Vernon plant. 


Take the Ward Leonard relay coils, for ex- 
ample. All magnetic relays have coils, but there 
can be a world of difference between them. 
Here's how Ward Leonard insures perfect per- 
formance in every relay coil as a routine pro- 
duction procedure: 

Coils are layer wound using insulated magnet 
wire with insulating paper between each layer. 
They are vacuum impregnated with heat re- 
active varnish. Their ends are sealed with an 
end seal compound. Insulated tape used for 
anchoring provides auxiliary insulation. The 
outside wrap provides excellent mechanical pro- 
tection. The final finish dip in insulating varnish 
provides a virtual hermetic seal for the coil. 


7 =~ 
Hf Y 
$ A E 
| 

iB it 

| 

1 € 

1 
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These features of the relay coil are indicative 
of the detailed attention given to every com- 
ponent of Ward Leonard relays. And after the 
components are assembled, all finished relays 
are measured for resistance, close dimensional 
tolerances, pick-up, drop-out, dielectric strength 
and contact continuity. 

Whether you make heavy industrial equip- 
ment like the Electromatic Relief Valve, or 
highly sensitive electronic apparatus, there's a 
Ward Leonard electrical control that will meet 
your needs. 

For complete information, write for our 
Relay Catalog. Ward Leonard Electric Co., 63 
South St., Mount Vernon, New York. 3.15 


RHEOSTATS RESISTORS MOTOR CHROMASTER 


CONTROLS 
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One of these days you may come face- 
to-face with a metal problem that 
does not seem to have an answer. 

That is the time to think of these 
International Nickel Company met- 
allurgists. They are constantly im- 
proving and modifying nickel alloys 
to meet new conditions. They are 
always ready to help you with spe- 
cific problems involving metals for 
destructive service conditions. 

Over the past 50 years, Inco has 
developed a family of metals for 
hundreds of different applications. 
In one branch of the family, for ex- 
ample, is a group of heat-resisting 
alloys—Inconel®, Inconel “X"®, the 
Nimonic® Alloys and Incoloy® — all 
now important in high temperature 
work. 


NICKEL ALLOYS Atta, 


UII III 


Elsewhere on the family tree, 
you will find other alloys — each 
with certain special characteristics. 
Often, there is a better-than-even 
chance that one of Inco's alloys of- 
fers exactly the properties you are 
looking for. 

Of course, this does not mean that 
somebody at Inco can dip into the 
files and come up with a pat answer 
to every new problem. All the an- 
swers have not been found yet. But 
a tremendous amount of research 
has been done, and you can prob- 
ably benefit in one way or another 
from it. 


When nobody knows the answer, 
Inco's metallurgists keep going un- 
til they have investigated all pos- 
sible metals and alloys that might 


do the job. In fact, the men in Inco's 
Technical Service (and in their 
Corrosion Engineering and High 
Temperature Engineering Services, 
as well) have one primary goal: to 
help you determine whether an 
Inco Nickel Alloy or some other 
metal will serve your purpose best. 


No matter what your metal- 
selection problem may be, all the 
technical facilities of Inco are avail- 
able to help you solve it. There is no 
charge, no obligation of any kind. 
For prompt technical help when- 
ever you need information about 
metals, all you have to do is get in 
touch with: “Technical Service,” 


THE INTERNATIONAL NICKEL CO., INC. 
67 Wall Street, New York 5, N. Y. 


MONEL? * "R^"*' MONEL * "K"* MONEL * "KR"€* MONEL ^ 
"$8 MONEL * INCONEL® * INCONEL "X"* * INCONEL "W"* * INCOLOY& 
NIMONIC® ALLOYS * NICKEL * LOW CARBON NICKEL * DURANICKEL® , 
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This new idea generator packed with facts about 


BAKELITE Polyethylene 


can help turn your ideas into tomorrow's profits 


4 | New 24-page booklet shows how the unusual 

L l 1 2 || combination of properties of Bake.ire Polyethylene 
i can make products look 

P O | be better, work better, 


cost less, and 


S AK* 


URP rQ sell more. 


You can see how products 
benefit by BAKELITE 
Polyethylene’s flexibility, light 
weight, chemical resistance, 
low water permeability, 
excellent dielectric properties, 
impact resistance, formability. 


You can learn the many different 
ways you can fabricate BAKELITE 
Polyethylene ... how it can be 
injection or blow-molded; extruded 
as film, tubing, rod, tape, 
monofilaments; calendered, cast, or 
applied to other materials as hot-melts 
or by flame-spraying. 


You can plan for a bigger future, now, by investigating what BAKELITE 
Polyethylene can do for your own products, when it becomes more 
freely available. New plants are under construction to expand produc- 
tion in order to alleviate present short supply. Time your own develop- 
ment work so you will be ready. Start today, by writing for a free copy 
of this idea-stimulating booklet. Write Dept. QR-10. 


You can visualize how the advantages of BA K E LITE 


TRADE-MARK 


BAKELITE Polyethylene can be applied to al- 
most every conceivable type of product, in 
practically every industry . . . in revolutionizing 
sales and packaging, in reducing shipping costs, 
in solving materials-handling and installation 
problems. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [Jag 30 East 42nd Street, New York 17, N. Y. 


4^ 


SHEAFFER SNORKEL pen has cap, barrel, LASTING COLOR for slide fasteners is achieved CONTROL CASE for automatic refrigerator de- 
plunger knob, and gripping section molded of with lacquer coatings based on Vinyuite Brand froster is molded of Baxetitre Phenolic Plastic, 
en C-11 Plastic, providing fine finish, good Resins. They withstand usage, cleaning solutions, permitting simplified fast production. Molded for 
= pg fitting, durability. Made by W. A. and boiling soapy water. By Stoner-Mudge, Inc., Paragon Electric Company of Two Rivers, Wiscon- 

héaffer Pen Company, Fort Madison, Ia. Pittsburgh 33, Pa. for Crown Fastener Corp. sin, by Lapcor Plastics, Inc., Manitowoc, Wisconsin 
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These torque converter and clutch housings are light, 
sound and strong. They withstand great vibrational 
stresses and the jarring and jouncing encountered in 
endless miles of “shift-free’ motoring. As cast by 
Doehler-Jarvis, these housings provide many econo- 
mies in machining costs. For one example, the long oil 
holes in the torque converter housing are cast-in. 


How Doehler-Jarvis 


alve the weight an 


Your motor car dollar buys a whale of a lot more 
performance than it did a few short years ago. 
Why? Because it pays for less dead weight and 
more useful horsepower. It pays for fewer heavy, 
slow-production parts and buys more lightweight, 
high-speed, precision-made units. It pays for fewer 
laborious fabrication steps and buys more stream- 
lined assemblies of formed-to-fit parts. 


As a case in point, consider the automatic trans- 
mission. It has become progressively more effi- 
cient, lighter in weight, part for part — and less 
expensive to own and operate. 


These improvements have been made possible 
to a great extent by the use of die cast parts, many 
of which are produced by Doehler-Jarvis in close 
cooperation with motor car makers. 


Product Engineering —- September, 1953 





Valve castings used in an automatic transmission. These parts are 
among the most intricate of the multitude of die castings made 
by Doehler-Jarvis. Obviously extreme dimensional accuracy is 
required for proper fit and functioning of all valve components. 


Helped Motor Car Makers 


lower the cost of heavy duty housings 


A prime example of this teamwork between the 
customer’s design and engineering staffs and 
those of Doehler-Jarvis is the set of housings — 


torque converter and clutch — illustrated. 


These are truly heavy duty parts. Before 
Doehler-Jarvis entered the picture they weighed 
together about 50 pounds and required consider- 
able working-over and machining prior to as- 
sembly. The Doehler-Jarvis aluminum housings 
weigh about 23 pounds and require a minimum 
of handling before assembly. 


This is but one example of how the Doehler- 
Jarvis organization, with resources and resource- 
fulness developed during a half century of die 
casting, works hand-in-hand with makers of metal 
products—in the automotive, household appliance, 
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office machine, electrical merchandise and many 
other important industries. 


Call in Doehler- Jarvis when you are faced with 
problems in the design and procurement of lighter 
weight, lower cost, more efficient metal parts. 


Doehler-Jarvis 
Division 
of 


National Lead Company 
General Offices: Toledo 1, Ohio 
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MAGNESIUM FINDS INCREASING 
FAVOR AS DIE CASTING METAL 


Advantages of light weight, easy machinability and competitive cost 


make Magnesium preferable for many types of die 'astings 


Many manufacturers are taking a new look at magnesium 
as a die casting metal. In today’s competitive markets, 


magnesium offers advantages that can't be overlooked. 


Take light weight. Magnesium is the world's lightest 
structural metal. Where weight is a competitive factor, 
magnesium is the metal to use. A manufacturer of portable 
electronic dictation equipment found that nineteen cast- 
ings in zine weighed 13 pounds, 6'2 


ounces; and in mag- 


nesium, 3 pounds, 10 ounces. That’s real weight saving! 


Magnesium is well known as the easiest of all metals to 
machine. This in itself promotes economy. As an example, 
the manufacturer of a lubricating machine found that the 


cost of machining an oil reservoir cast in grey iron was 


you can depend on 


$2.05 while machining the same part cast in magnesium 
cost only 80¢. 


Cost-wise, magnesium is better than competitive in nu- 
merous applications. One large automotive manufacturer 
(an industry where cost is figured on a fractional basis) 
has found magnesium die castings to be the lowest in cost 
of any metal in a score of applications. Moreover, mag- 
nesium's long-time record of price stability is also an 
important factor. 


Now's a good time to take a close look at magnesium. For 
the competitive markets ahead, magnesium can offer you 
many advantages. Your nearest Dow office can give you 
up-to-the-minute information. Or write THE DOW CHEMICAL 
COMPANY, Magnesium Department, Midland, Michigan. 


DOW MAGNESIUM 
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Greatest Giant 
in Lockheed Aircraft’s e 
"Hall of Giants" is this 8000-ton 


Birdan dios... oolproof to assemble 
the largest of its type in the world. 


t indin roa iing wiih ükproof in operation 
their advanced design, aresealed- — —— — - 


with LINEAR VEE-DAM Rings, “E 
the most effective modern hydraulic : 


packing ever developed! 


VEE-DAM RINGS 


The unique design of LINEAR VEE-DAM Rings makes 
possible, for the first time, a split ‘‘V’’ ring packing 
iiaii that is really leakproof . . . ideal for hydraulic presses, 
i pumps and pneumatic equipment. 
A look at the close-up view of a VEE-DAM Ring will 
tell you why they seal so effectively. Those sturdy rubber 
dams, faced in opposite directions, are moulded into 

the groove hinge area of the ring, completely eliminating 

External abutments leakage between rings. 

VEE-DAM Rings are easier to install because they don’t 
demand the precise fitting that ordinary rings should 
have. And they last longer, too, because they seal 
perfectly tight with a minimum gland load. 
Made of a choice of fabric reinforced synthetic rubbers, 
LINEAR VEE-DAM Rings are individually engineered for 


your application. Write or call LINEAR for complete 
information. 


Cross sectional view 


“PERFECTLY ENGINEERED PACKINGS” 


LINEAR, Inc. STATE ROAD & LEVICK ST., PHILA. 35, PA. 


Product Engineering — September, 1953 





The compactness and better-than-98 % 
efficiency of Link-Belt Silent Chain 
are important on this screw machine. 


Link-Belt steel chain and sprockets are part 
of the feeder-conveyor of this rugged self- 
propelled loader. The curved blades of the 
feeder, bolted to the chain attachments, serve 
as pick-up scoops. 


Front wheel drive of 
self-propelled rotary 
power lawn mower 
employs Link-Belt 
Roller Chain. (Shown 
with guards removed.) 
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to get the chain that 
~ best suits your 


. drive or conveving i 


Choose the size and type to meet 
your specific requirements from 
LINK-BELT's complete chain line 


Sri” 


4 
— 
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CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 
delphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San 


Francisco, Los Angeles, Seattle; Scarboro, Toronto and s S 

Elmira, Ont. (Canada); Springs (South Africa); Sydney 

(Australia). Sales Offices in Principal Cities. 13.322 {4 E. 
Link-Belt Class SS steel roller chain pro- 


e ^ vides a positive drive yet is resilient enough 
Follow the lead of all industry—for your complete drive 


to absorb impact. Here power is supplied 


to the boom countershaít of ; tstandin 
and conveying chain needs, rely on LINK-BELT ae. Gs a eee 


shovel-crane. 


Original equipment on this mechanical Bottles ride smoothly on Link-Belt 
lift trimmer includes 28 strands of Link- ` universal carrier chain. On this bottle 
Belt Class H pintle chain: nine transfer = elevator, flat-top chain travels around 
chains at right and 19 feed chains with vertical curves and sharp horizontal bends. 
attachments at left. 
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DATA 


-— 


-YOU MAY HAVE MISSED 


... recaptured for you permanently 


in the Annual HANDBOOK of Product Design 


Everywhere in industry, important developments in product design come thick and fast... 
and many new parts, materials, componcnts, and finishes are ready to do exciting and 
efficient jobs for you. 


Some of these you know about from first-hand experience. Many others you are familiar 
with from reading about them each month in Product Engineering. 


But to keep abreast of all the important developments that are being reported upon in the 
world's technical press is a bigger job than you, or any other design engineer, can cope 
with. And that is why the Annual HANDBOOK of Product Design means so much to you. 
For here, in the pages of just one special issue of Product Engineering, are assembled for 
you the facts on an entire year's most significant developments in design engineering, as 
reported throughout the world's technical press. 


Now ... in 10 great sections . . . the Annual HANDBOOK of Product Design for 1954 will 
add its great wealth of basic, permanently useful data to all that you received in last year’s 
first HANDBOOK issue. 


The 1954 HANDBOOK is coming, to you in Mid-November. Watch for it. And know now 
that it will add one more and very big reason to the many that tell you why Product 
Engineering is the most helpful magazine that you can buy and read. 


Ne by the editors of Product Engineering 
TN 


The McGraw-Hill Magazine of Design Engineering 
McGraw-Hill Building, New York 36 
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ALL-ANGLE OPERATION FEATURES of G-E's new fhp motor 


a more expensive motor. Extra large oil reservoir plus features 
permit lower cost installation on applications formerly requiring 


shown at right, give you an all-position motor. 


Mount this standard G-E 


Lubrication system insures quiet ail-angle operation 


This new general purpose sleeve-bearing motor gives 


size means maximum power in a minimum package . 
dependable performance regardless of mounting position. reducing your handling and shipping charges. 

For more information call nearest G-E Apparatus 
Sales Office or write Section 
gives full retention and recirculation of oil. 702-3 for Bulletin GEA-5567 

Brand new “Mylar”* polyester film.. 


\ unique thrust-bearing design permits moderate-thrust 


loads in any direction and a new lubrication system 


7 X 
— Xx, 
"377, Mi. 
: k : ,77 Wn 1953 "Sw 
. a modern General Electric Company,  £ b 


: : b x n i ——* AL YEARS OF ELECTRICAL 2T 
insulation . . . means longer motor life. Full NEMA Schenectady 5, N. Y. 


dy PROGRESS a 
performance with up to 50% less weight and 40% less 


You com put your confidence tn 
GENERAL QD ELECTRIC 





THREE LUBRICATING WICKS evenly lubricate the shaft by po 
ing up the oil and retaining it for redistribution to the shaft. 


p. 


LOCKED-IN THRUST WASHER ASSEMBLY makes it possible for SHAFT OIL THROWERS instantly return the oil to wicking 


this G-E motor to handle moderate-thrust loads in any direction, while spring loaded thrower prevents loss of oil along the shaft. 


Flip motor in any position 


SMALLER... LIGHTER... BETTER LOOKING... 





consider these advantages 
of HYPOIDS... 


pinion and its 
teeth are larger 


always at least 
two teeth in contact 


— pitch axis of pinion can be 
is greater offset below or above gear 


Like all ‘Phillie Gear'’ products, Hypoid Gears and Pinions made by Philadelphia 
are accurate. This assures the user of obtaining every advantage available from 
the hypoid offset design. Gears are generated on modern, precision machines; 
machined, heat-treated, hardened, and inspected by the latest methods. 
Philadelphia Hypoids and Spiral Bevel Gears range in size up to 49” in diameter 
and 1 diametral pitch. Write us for further details about these or other ‘Phillie 
Gear" products. 


Spur Herringbone Spiral Bevel 

Helical Worm Zerol 

Spur Internal Non-Metallic Hypoid 

— Internal Spline-Shafts Intermittent 
Coniflex-Bevel Sprockets 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


—— e Y 
E ~ » "— »* NEW YORK « PITTSBURGH + CHICAGO + HOUSTON «+ LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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erspectives ~ DESIGN AND 


DEVELOPMENT 


TOO MUCH 
SECURITY 


PUBLICITY 


PROCUREMENT 
JUGGLING 


PROTECTING 
INEFFICIENCY 


One condition that needs immediate attention in Washington is the 
abuse of security that is causing an increasing amount of confusion. By 
overclassifying technical and general information, government agencies 
have spawned practices that are costing taxpayers millions of dollars each 
year. And the sheer weight of having to keep track of over-classified docu- 
ments and projects is threatening to break down the security system. 

Only fifteen years ago, very few bureaus had the right—or the need—to 
put a secrecy label on documents and activities of national interest. But 
today, agencies are running secrecy into the ground. They’re using it for 
publicity purposes, to hide blunders, and even to exclude competing manu- 
facturers from acting as government suppliers. 


A: frequent violation of security is aimed at bolstering public relations. 
An agency may classify a project so they can make a big publicity splash 
at a later date. 

Typical example was the release of information regarding the Army’s 
280 mm atomic cannon. It was kept top secret until the Army held a gala 
press conference. Security was not a factor; the gun was shown at numer- 
ous semi-public affairs weeks before the security was relaxed. 


Another misuse of security is to set up government protected businesses 
in competition with established suppliers. Secrecy insures that a preferred 
source gets the contract and that no outsider can come in with a lower bid. 
Here’s how this can be worked: 

Under most procurement regulations a classified product cannot be put 
out on an advertised basis. It must be negotiated. If a government-employed 
technician develops or modifies a device for atomic energy work, the device 
is classified even though the gadget may not be intrinsically secret itself. 
But that is enough to prevent most outside suppliers from seeing it. 

This practice has been responsible for the establishment—to make one 
part or device—of many small companies whose principals work for the 
government or have an “in”. They become sole suppliers of the item, pro- 
tected not by patents or copyrights but by the cloak of secrecy. 


Classification can provide an agency with more protection than it deserves. 
By making the operation a state secret, officials are able to bury expensive 
mistakes, justify budget requests without revealing embarrassing details, 
avoid hostile criticism, and operate almost without any regulation or control. 


(Continued on page 125) 
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Here's how 
FLEXON | 
EXPANSION JOINTS | 
solve a difficult 
motion problem , 
in this d 
heat treating 
furnace 


—— e- 


— 


FLEXON 
EXPANSION 
JOINT 


= 


LI 
FURNACE 
FRAME 


ems 
z 
o 
= 
o 
= 
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In the heat treating furnace illustrated above, which is manu- 
factured by Ipsen Industries, Rockford, Ill., the unit is 
brought to temperature by burning gas in vertical tubes 
that extend through the furnace. Thermal expansion of these 
tubes at 1000° F. presented a mounting problem that was 
solved by attaching the free end of the tube to a FLEXON 
Expansion Joint, which in turn is mounted on the furnace 
frame as shown ‘n the drawing. To combat the high tem- 

ratures and corrosive conditions, the expansion joints are 
abricated from No. 321 stainless steel. 


This is the type of problem that is a specialty of Flexonics 
Corporation. Whenever you have a connection problem, Flexonics Catalog No. 128 gives 
whether it be caused by expansion, flexation or vibration, 


full information on Flexon Expan- 
let Flexonics know-how solve it for you. sion Joints and other motion con- 


trol problems. See also the Flexonics 
catalog in Sweet's. 


Flexonic . — 
poration. 1351 $. THIRD AVENUE - MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION 


in Conodo : Flexonics Corporation of Conodo, Ltd., Brompton, Ontario 
Flexon identifies 


oducts of FI i Flexible metal hose Expansion joints i 
Socpetation SMA ^ Z / Metallic 
have served industry bellows 
for over 50 years. r) Aircraft components AN 
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Perspectives- osan annn 


SECURITY Authority to classify technical data stems from a desire to protect the 
RULES United States. Here’s how security should be used. 
RESTRICTED: Information not for general distribution because of 
policy reasons, not involving the security of the country. 
CONFIDENTIAL: Information to be confined to those persons whose 
official duties require that they have such material. Release would be preju- 
dicial to the interests of the U. S. without jeopardizing national security. 
SECRET: Information of such a nature that its release would jeopardize 
national security. 


TOP SECRET: Information of such value to a foreign nation in prose- 
cuting its interests against the United States, that release of it would vitally 
injure this country or its allies. 


One of the big objections to misusing these ratings is what it does to 
costs. Some estimates figure the government could save up to a quarter of a 
billion dollars annually by a more judicious use of security. 


ADDING UP 


EXPENSES It’s easy to see how expenses add up: Every piece of paper, classified con- 


fidential or higher, must be kept in a fireproof locked cabinet which, in 
many cases, must also be a combination type safe. Confidential material has 


to be mailed in double envelopes. Material rated higher than confidential 
cannot be mailed—it must be delivered by messenger or armed guard. All 
secret documents have to be burned when they become obsolete, the burn- 
ing has to be witnessed by two officers, and a record must be kept of what 
was burned and when. 

There’s a personnel problem, too. People handling these documents have 
to be “cleared for security”, an act that requires a thorough investigation by 
the FBI, who are already swamped by a two year backlog of investigations. 


SCIENTISTS’ 


COMPLAINT Scientists and engineers have a different kind of complaint: overclassifica- 


tion is slowing up technological progress. Too much security breeds dupli- 
cation of efforts, wastes manpower and money, and sharpens the impact of 
the technical personnel shortage. 

However the big worry of many government employees is what the huge 
volume of overclassified papers has done to the ordinary communications 
channels. It has fouled the system‘up so that anything classified lower than 
secret is likely to be ignored as trivia. The situation is undermining the 
whole security setup and threatens wholesale loss of our secrets unless a 
more intelligent attitude about classification is adopted. 

CLEANING UP Nobody—even the severest critic—advocates abandoning the principles 
of information classification. The U. S. has certain vital secrets that must be 
protected. But there’s an increasing clamor to correct some of the current 
malpractices. Here's one approach to cleaning up the problem: 

First review what agencies have the right to classify information, taking 
away the privilege when a bureau cannot meet the requirements as set forth 
by the definitions of classified data. 

Then apply stricter regulation of the use of security stamps making top 
ranking officials as responsible for improper classification as they are for 
proper security. 
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Cap Type Push-On SPEED NUTS 
on Bearing Hanger Hook 


“Swings” to Tinnerman SPEED NUT 
| Cuts Production Costs 60% ! 


This Tinnerman SpeEp Nut brand fastener 
helped Engineers at Eastern Pipe Supply 
Company, Philadelphia 22, Pennsylvania, 
solve a fastening problem and substantially 
reduce assembly costs. 


In their own words, here’s what happened: 
“Your Cap type SPEED Nut, used in conjunction with our special 
swivel-proof bearing hanger hooks has been a terrific sales attribute. 
In addition to affording our ‘Safe-Play’ Gym Sets a streamlined 
appearance it has cut our production costs by 60%. 


We are extremely gratified with the performance of Tinnerman SvEED 
Nuts and will continue applying them to our products wherever possible.” 


No matter what fastening problems you may have on your products, 
the Tinnerman representative can help your engineers solve them. 
See him soon for full information on our Free, Fastening Analysis 
service designed to save your production dollars. 


IN FASTENING S® 


TINNERMAN CAP TYPE 
PUSH-ON SPEED NUT 
FASTENER 


This is a special Push-On type 
SPEED NUT. Two are used for 
each hanger hook attachment. 
They zip over the unthreaded 
ends of the bearing hanger it- 
self, holding hook to bearing, 
and hanger to swing frame. 
Spring steel prongs bite-lock, 
give rigid, vibration-proof fas- 
tenings; eliminating materials 
and materials handling. 


Send for your “SAVINGS STORIES” 
booklet of interesting SPEED NUT 
savings to industry. Write today: 
TINNERMAN PRODUCTS, INC., Dept. 12, 
Box 6683, Cleveland 1, Ohio. In Canada: 
Dominion Fasteners, Ltd., Hamilton, 
Ontario. In Great Britain: Simmonds 
Aerocessories, Ltd., Treforest, Wales. In 
France: Aerocessoires Simmonds, S. A. 
— 7 rue Henri Barbusse, Levallois (Seine). 
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Engineering 


The Understanding Mind 


ONE OF TWO MEN discussing the shortcomings of 
an absent individual said, “He is the laziest cuss I have 
ever met and he certainly ought to feel ashamed of 
himself. A man like that is a disgrace to himself, 
his family and his friends. If I had my way I'd put 
him on the job of making little rocks out of big ones. 
He ought to be in jail and forced to work.” 

Said the other man, "I sure do feel sorry for him 
and his family. It must be awful to be afflicted with 
such laziness. It is hard to understand why.such a 
fine man should have such a terrible handicap. But 
did you ever hear him play the piano? He's a whiz 
at it! I bet if we could get him interested in an 
orchestra he would work at it day and night 

It is common for two people to express such vastly 
different viewpoints on the same situation. The first 
man condemned harshly, saw nothing good in the 
situation and offered no constructive suggestions. 
The ‘second man expressed sympathy and under- 
standing, called attention to an offsetting attribute 
and suggested a possible way to rectify the situation. 

It is the easiest thing in the world to become an 
expert on criticizing. There is so much to practice 
on. He who roundly condemns often does s> to cover 
his sense of inferiority or a guilty conscience. On the 
other hand he who tries to be understanding and 
sympathetic looks upon glaring shortcomings as 
proofs of hidden attributes. 

The same human attitudes prevail when the product 
engineer is analyzing the creations of his competitors. 
The-harshly critical designer will see in his competi- 
tors’ products only towering defects that to him rule 
out the possibility of their commercial success. The 
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designer who has understanding concentrates on find- 
ing the points of superiority in his competitors’ 
designs. He glosses over the imperfections knowing 
that there must be compensating qualities. These he 
finds and analyzes carefully and completely 

Sometimes the situation is reversed and the engi- 
neer finds himself at the receiving end of a torrent 
of criticisms, and perhaps even derision and abuse. 
He is in glorious company. Robert Fulton, Goodyear, 
McCormick, Pasteur, and many other leaders in 
progress had such experiences. 

Much courage and a strong sense of humor is 
needed to contend with unfair criticisms or abuse. 
One is reminded of the remark made by Voltaire. He 
had just spoken about his next door neighbor in 
glowing terms. “I am surprised to hear you say that,” 
said a friend, “your next door neighbor just recently 
cursed you and derided you." To which Voltaire re- 
plied, "Perhaps my neighbor and I are both wrong." 

The world did not progress by dwelling upon mis- 
takes but by avoiding their repetition and building 
upon the good accomplishments of the past. The 
builders were men who sympathized with human 
frailties and toiled unceasingly to reach their self 
appointed goals. Courage, understanding and a 
sense of humor carried them to success. 
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new 
speed 


Watch that Walker 
Bulldog roll! It’s 
the hardest-hitting, 
swiftest-striking 
tank of its 

type! 


new 
agility 


Twenty-six 

tons of 

armored fury, 

yet the Walker 
turns at a touch 
. . . has matchless 
maneuverability! 


Departure... 


The Walker Bulldog is unequaled for ease of control— 
thanks to its CD-500 transmission, developed by Allison 
Division of General Motors. The CD-500 makes the 
driver’s job much easier by hydraulically performing the 
functions of steering, shifting and braking. 

In such an intricate mechanism, thousands of inter-con- 
nected moving parts must be supported with sustained 
accuracy and rigidity. This is the job performed by New 
Departures in many bearing applications in the CD-500. 
New Departures locate shafts in perfect alignment, and 
gears in exact pitch-line contact, under both radial and 
thrust loads. They maintain this accuracy without need 
for adjustments or time-wasting service. 


In all transmissions, New Departures assure longest life 
. . . lowest frictional losses . . . maximum power output. 
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NEW DEPARTURE 


BALL BEARINGS 
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Product Engineering 


Stainless Steel 


In a comparatively brief period, shell molding has 
received a tremendous volume of publicity, mostly 
from the viewpoint of the foundryman. This article 
looks at shell molding from the standpoint of the 
engineer, who must, if he is to produce successful 
designs, have some understanding of the advantages, 


limitations and capabilities of this important process. 


WALTER H. DUNN, Foundry Superintendent 
ROBERT E. DAY, Staff Engineer 
Solar ‘Aircraft Company 


SHELL CASTING of stainless steel and the so-called super alloys 
has three major advantages: First, there is greater latitude for 
designing parts, and castings can be used where they were pre- 
viously considered unfeasible; second, shell castings of alloy 
steels often make it possible to reduce the cost of the finished 
part; and third, the performance of the finished part can be 
improved. 

Increases in the length of castings are achievable because the 
smooth shell offers less resistance to the flowing metal. If a 
thin section can be run a distance of 18 in. in baked sand, the 
length of travel might be doubled in a shell mold. Solar has 
shell cast an alloy steel section 8 in. wide by 4X in. thick to a 
length of 60 inches. 

The surface finish obtained on shell castings is classified as 
being between those characteristics of sand and investment 
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castings. The smooth mold walls make 
it possible to run metal through much 
thinner sections at normal pouring 
temperature and also permit lower 
pouring temperatures. This results in 
finer grain structure throughout the 
casting and increased furnace life. On 
one part having an $ in. wall section, 
it was possible to reduce the pouring 
temperature from 3,050 F to less than 
3,000 F and still fill the mold. Solar 
has also produced alloy steel parts 
with a 0.062-in. section, 4 in. wide 
and 12 in. long. 

The combination of greater length 
and thinner sections facilitates casting 
of more intricate shapes by shell mold- 
ing than by conventional methods. 
For example, it is now practical to 
design sections of à or 4 in. thickness 
in relatively large sizes for use in the 
as-cast condition. 


Cutting Cost of Finished Part 
Shell molding is approaching the 


dimensional control of the precision 
investment process, and may in time 
surpass it in certain areas. Since the 
use of shell molding, even in its 
present stages of development, may 
substantially cut down or even obvi- 
ate the need for machining a casting, 
cost savings can be appreciable. 
Though the initial casting cost, using 
shell molding, may be higher, the 
finished cost of the part may be less. 
Thus, when considering shell mold 
castings as opposed to some other 
process, designers should be careful 


to obtain figures on the finished part 
costs of the alternative processes, 
rather than casting costs alone. Sav- 
ings in finished part costs can also 
result from the better surface finish 
obtained in shell casting. 

It is difficult at present to be exact 
about the dimensional accuracy of 
shell castings, but some examples of 
the tolerances achieved in commercial 
runs can be cited. Using almost any 
stainless alloy, parts can be produced 
with a }-in. section held to tolerances 
of +0.002 in. This is better than 
can be expected of a baked sand cast- 
ing and approaches the best achieve- 
ments of investment casting. Solar is 
currently producing a 24 in. section 
to tolerances of +0.010; and a thin- 
walled cylinder, Fig. 1, on which the 
12-in. diameter is maintained to a 
+0.030 tolerance. 

The ease with which shell castings 
can be reproduced makes this tech- 
nique desirable for mass-produced 
parts. Machines now on the market 
are almost completely automatic in 
the production of shells. Under pres- 
ent conditions, Solar’s foundry can 
make a shell mold in one man-minute. 
To bring a baked sand mold to the 
same finished condition, the time re- 
quired would be at least five to eight 
man-munutes. 

Another important point is that 
both the patterns used to make shell 
molds and the molds themselves are 
more stable and less subject to varia- 
tion than those used in other methods 


of casting. This results in parts of 
high uniformity and points up the 
fact that there are fewer variables in 
the shell molding process than in 
other casting processes. Specifically, 
the principal variables are: In shell 
molding—pattern temperature, pour- 
ing temperature, and the sand and 
plastic mix; in sand casting—insta 
bility of wood patterns, operator skill, 
ramming techniques, removing the 
pattern, baking or drying cycle, the 
sand in which at least four ingredi- 
ents can vary, mold assembly tech- 
nique, core painting operation and 
metal pouring temperature; and in in- 
vestment casting—wax mold tempera- 
ture, wax temperature during mold- 
ing, handling of wax pattern, wax 
temperature during investment, com- 
position of wax and investment ma- 
terial, drying and firing cycle of in- 
vestment material, metal and mold 
temperature at pouring time. 

There are few built-in stresses re- 
sulting from the shell molding tech- 
nique. The collapsibility of the molds 
is better, so that restraint on the cast- 
ing as it solidifies is less than in 
alternative methods. By comparison, 
there is considerable restraint in sand 
casting and essentially no collapsi- 
bility in precision investment casting. 

In general, an unrestrained stain- 
less alloy part would shrink about § 
in. per foot between solidification and 
room temperature. A casting may 
shrink any amount down to zero 
shrinkage, depending on the restraint 





offered by the mold material. The 
difference between full shrinkage and 
partial shrinkage must be compen- 
sated for by plastic flow and by un- 
desirable stresses set up in the casting. 

In shell molding, the plastic bond 
in the shell burns away shortly after 
pouring, and the casting itself builds 
up a skin of solidified metal that 
holds the shape of the casting. The 
plastic content of the mold can be 
controlled to regulate the time of 
burning. Thus, the ready collapse of 
the shell at less pressure and higher 
metal temperature than those typical 
for conventional sand molds, results 
in less stress in the casting. 

Sand inclusions are less likely to 
occur in shell molding than in sand 
casting because the mold material is 
much stronger and less likely to erode. 
In an ordinary sand mold, loose par- 
ticles of sand are very apt to be in- 
cluded. There is, however, greater 
danger of sand inclusions in shell 
molding than in investment casting, 
where no sand is used and the mold 
is a hard ceramic. Investment casting, 
while not subject to sand inclusions, 
is subject to hard ceramic inclusions 
that are just as injurious to the cast- 
ings. And metallic oxides as well as 
slag are less likely in shell molding 
because the process, in its adaptability 
to mechanization, permits better con- 
trol of pouring. 

Another feature is that shell cast- 
ings solidify more rapidly, which pro- 
motes the formation of smaller and 


more uniform grains and results in 
improved physical properties. This is 
because the mold is thinner, thereby 
offering less insulation to cooling, and 
because the mold breaks away faster 
and allows the casting to air cool. By 
comparison, the resulting grains are 
smaller and more uniform than those 
of castings cooled in sand, and larger 
than those cooled in heated ceramic. 
In the case of thin-walled castings 
used in high pressure service, those 
made in shell molds are less likely to 
leak as a result of intergranular 
porosity. 

Shell molding makes it possible for 
the foundry to take advantage of all 
of its technological knowledge of 
chemical control. Shells can be made 
in large quantities and stored. All 
castings can then be poured in one 
large carefully controlled heat, instead 
o! from many small heats remelted 
from a so-called master melt. The 
chemical analysis of a master melt is 
often given as representing the small 
heat from which castings are poured. 


IMPORTANT FACTORS 


This is often incorrect. Remelting 
changes the chemical balance of steel 
and, unless proper corrections are 
made, the final analysis will not be 
the same as the beginning analysis, 
nor will it be the analysis desired. To 
run an actual chemical analysis on 
each small heat would be impractical 
from a cost standpoint. 

And finally, because of the better 
surface finish and closer dimensional 
control of shell castings, less machin- 
ing is necessary. The advantage is 
thus gained of being able to save the 
best part of the casting with its as-cast 
fine-grained surface. 


Shell Molding's Place in 
Production 


The overlap of shell molding with 
other major manufacturing processes 
is shown in Table I which compares 
pertinent factors. The shell technique 
is best suited to the irons, steels and 
stainless alloys. These are the metals 
with the highest commercial pouring 
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Fig. 1—(Above) Thin-walled 
stainless steel cylinder illustrates 
accuracy that can be attained on 
shell-molded parts. The 12-in 
diameter is consistently held to a 
tolerance of +0.030 in. Many 
such castings are used'in the as- 
cast condition, others require 
some machining. ` 


temperatures, as well as the ones that 


have the smallest 


selection of mold 


materials from which to choose. 

shell strong, du- 
rable and light, they are well suited 
to mass production techniques and 
mechanization. The process is highly 


Since molds are 


adaptable to various degrees of mech- 
anization, from completely manual 
operation to completely automatic 
production. This should make shell 
molding competitive in short runs of 
premium quality, as well as encour- 
aging experimental quantities of low- 
pattern-cost shapes. Inherently, shell 
molding is limited in intricacy as 
compared with investment, and lim- 
ited in speed of first-part delivery as 
compared with baked sand. 

The principal limitation of shell 
molding in comparison to sand casting 
of alloy steels has to do with patterns. 
Thin sections are more easily cast with 
shell molds than in any other way 
if the pattern is properly designed. 
But in the design of extremely thin 
parts, the shells must be made in two 
pieces to get enough mass to properly 
heat the sand and resin mix. Fig. 2 
illustrates this point. There must be 
sufficient heat in*the pattern to soften 
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the resin and make it plastic, giving 


the sand a temporary bond until it is 
put into the oven and baked. There- 
fore, the pattern must be of such 
shape that there are no thin projecting 
areas with insufficient mass and heat 
content to make the resin plastic. In 
Fig. 3, the top step which is 4 in. 
thick did not have sufficient mass to 
"set" an adequate shell (the average 
shell is between 4; and $ in. thick), 
although the remainder of the pattern 
did. This was an experimental pat- 
tern to determine the minimum prac- 
tical section and also to test various 
pattern materials. 

Although the top step did not "set" 
an adequate shell, it illustrates the 
flexibility of this molding process. 
First, a good shell could have been 
formed by hand operations through 
the use of extra plastic, sand and heat. 
Second, if an automatic, long run job 
were involved, it would be possible 
to design part of the pattern for spe- 
cial heating to accommodate mechani- 
zation. Tests showed that cast iron, 
aluminum and brass are the best pat- 
tern materials, in that order; while 
copper, stainless steel and carbon steel 
are the least desirable. 


Fig. 3—(Right) i pattern 
showed that 3/32 top section is 


not practical, but 3/16-in. (next 
thicker) step is 


acceptable in shell. 


shell molds 
permit casting parts of great intricacy 
and complexity. An important limita- 
tion, however, compared with sand 
casting, arises from the fact that mul- 
tiple piece, loose-part patterns are not 
practical in shell. 

In sand casting, patterns can be 
made from many pieces of wood fas- 
tened by pins and removed separately 
after the sand has been rammed. In 
this way, complex shapes such as 
undercuts and backdrafts are possible. 
This technique does not lend itself 
to shell casting for several reasons. 
First, too much heat is lost while the 
pattern is being disassembled and re- 
assembled for the next operation, and 
the change in temperature at critical 
points in the mold brings about vari- 
ations in shell thickness. Timing is 
critical from one operation to the next 
in shell, but not in sand casting. In 
addition, the loss of heat with a mul- 
tiple-piece loose-part pattern would be 
uneven, so that the thickness of the 
shell would vary. Second, shell pat- 
terns must be extremely accurate, so 
unless all parts of the pattern are 
held at the same temperature, assem- 
bly of the patterns would be difficult 


As mentioned above, 
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Table I—Comparison of Shell Molding and Overlapping Processes 


Time for First Sample. . .. 
Dimensional Stability... .. 


or impossible. The accuracy of the 
final casting would also suffer as a 
result of uneven heat in various parts, 
and patterns at 500 F are too hot to 
handle except with bulky asbestos 
gloves. Precision handling is possible 
using mechanized methods, but the 
cost would be high. A third point is 
that the plastic in the shell would 
seep into the pattern and bond the 
parts together, making assembly and 
disassembly difficult, unless all parts 
of the pattern fit absolutely perfectly. 

In general, a shell pattern should 
consist of very few pieces of metal. 
In casting intricate parts, it is prefer- 
able to make a number of separate 
shells from separate patterns and as- 
semble them into the complete mold, 
rather than make one mold with many 
separate pieces in the pattern. This is 
not a basic disadvantage because it is 
possible to get very accurate register 
of the shell segments. 

Backdrafts or undercuts are impos- 
sible in shell unless multiple shells 
are used. It is possible in shell mold- 
ing to reduce the necessary amount 
of draft from the normal 3 deg to 
} deg, which sometimes permits use 
of as-cast surfaces without machining. 
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Critical temperature range in which stresses are apt 


to develop in a shell molded part is between 1,500 and 2,600, 
F. Solidification occurs near upper end of this range. 


The draft 
casting 


needed in conventional 
causes the thickness to in- 
crease 0.052 in. per inch, usually 
necessitating subsequent machining; 
the reduction to 1 deg adds only 
0.0044 in. per inch of thickness, 
which may be within a specified toler- 
ance. In fact, it is possible in shell 
casting to make parts having a vertical 
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wall measuring several inches with no 
draft at all. 

It may safely be said that shell 
molding is a definite advance over 
other casting techniques in the produc- 
tion of stainless steel castings. Im- 
provements are constantly being made 
so that this process will take its proper 
place in the broad field of casting. 
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Based on work done in developing analog computers, this shows 
how servo circuits can be used without going into the operation 
and characteristics of the components of such systems. 


ADDITION AND SUBTRACTION 


Mechanical gear differentials are 

Table I—Legend for Circuit Diagrams used extensively to add or subtract 

two quantities which are available at 

the same place as shaft rotations, the 

output appearing as a shaft rotation. 

—— G8 iin tie If the input quantities are removed 

from each other, and the cutput sum 

is desired at a remote position, an 

adding servo can be used. A block 

» diagram for such a unit is shown in 

— — Servo Motor Mechanical Fig. 1(A). The equation it = solving 

Network Differential is X + Y — Z = 0, which is mathe- 

matically equivalent to Z = X + Y. 

The error detector compares the out- 

put with the input and provides an 

Isolation i error signal when there is a difference 

Amplifier Tachometer eference betw the input d th tput 

Supply een the input an e outpu 

quantities. This difference quantity 

————- Mechonical Link Electrical Link X + Y — Z, must be zero for a 
correct solution to the equation. 
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Servo Amplifier 
with Summing 
Network 
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SERVO AMPLIFIER 


ONE IMPORTANT CHARACTERISTIC of servomechanisms sys- 
tems is that they afford a means of performing mathe- 
matical manipulations with physical qualities such as 
lengths, shaft rotations, voltages and currents. Basically, 
a servo is a torque amplifying system in which the output 
of the system, or some function of it, is fed back to be 
compared with the input. The difference between these 


T 
Whenever it is not zero, the differ- 
ence, or error signal is applied to the 
amplifier which in turn energizes the 
servo motor. The motor runs until 
the output Z becomes equal to the 
input X -+ Y. Then, the error signal 
is zero, and the motor stops. The 
solution of the equation is therefore 
available as a shaft position which can 
be fed into additional computers. 
Typical components that may be 
used to make up this system are shown 
in Fig. 1(B). Table I is a legend to be 
used for proper interpretation of this, 
and the succeeding diagrams. Since 
detailed descriptions of the operation 
and characteristics of these compo- 
nents are available in the literature, 
only their functions will be discussed. 
In Fig. 1(B), potentiometers are 


Input X 


Input Y 
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Servo motor- generator 


Mathematical Operations 


two quantities, called the error, is then used to control 
the source of power. As such, it permits a designer to 
interconnect computation elements without producing load- 
ing effects which would tend to introduce inaccuracies. 
Among the operations that can be performed with servos 
are addition and subtraction, multiplication and division, 
powers and roots, triangle solution and integration. 


Servo Output Z 


8+ AC 
reference 


Reference 


\ i W 


Feedback 
potentiometer 





used to convert the variables from a 
mechanical to an electrical nature. By 
impressing a voltage across the ends 
of the potentiometer and positioning 
its wiper in accordance with the input 
quantity, a voltage proporticnal to the 
mechanical input is available at the 
wiper contact. For computers, only 
potentiometers which have high“ reso- 
lution, good linearity and low noise 
are suitable. Either a-c or d-c may be 
used across them. 

The ampliħer has at its input a 
summing network consisting of the 
resistors R,, R,, R, and R,. This type 
of parallel resistor network is used 
extensively for the summation of volt- 
ages which a common source 
with one terminal grounded. To pre 
vent loading of the input potenti- 
ometers, with resulting decrease in 
conversion accuracy, the resistances 
of the summing resistors, R,, R, and 
R, should be large compared to the 
potentiometer resistances. The voltage 
appearing at the common point “a” 
is proportional to the sum of the in- 
put voltages, VX + VY — VZ. Am- 
plifiers which are used in servo sys- 
tems must have enough power output 


have 


to drive the servo motor and sufficient 
gain to obtain the desired computa- 
tion accuracy. Thus, they usually have 
special circuits to improve the per- 
formance and prevent instability of 
the servo loop. 

The motor illustrated in Fig. 1(B) 
is a two-phase induction motor which 
is commonly used for such applica- 
tions. As shown, the control phase 
is connected across the secondary of 
the amplifier output transformer while 
its reference phase is connected to 
the supply. Ninety degree phase shift- 
ing networks are normally used in the 
amplifier. The motor drives the feed- 
back potentiometer on the output 
shaft through a precision-type gear 
train. The direction of motor rotation 
is determined by the polarity of the 
error signal, which reverses on either 
side of zero. In the gear train, pre- 
cision, fine-pitch gears insure smooth 
operation with minimum backlash. 

Hand cranks are shown for the 
manual insertion of input data. In 
practice, automatic insertion of the 
data may be desired and additional 
servomechanisms can be used. 

For adding angles, probably the 


MULTIPLICATION AND DIVISION 


A bridge circuit similar to the one 
discussed above is also useful for mul- 
tiplying and dividing. In the bridge 
illustrated in Fig. 4, a servo is used 
for automatic balancing. At balance, 
R,R, = R,R; or 6 = XZ/Y where 
X, Y and Z are the known input 
parameters. In this form, the bridge 
provides an output that is the product 
of two inputs divided by a third in- 
put. However, by keeping R, (that 
is, Y) constant, multiplication of X 
and Z is performed, and by keeping 


R, (that is, Z) constant, division of 
X by Y is performed. 

Another method of multiplica- 
tion is illustrated in Fig. 5. Input po- 
tentiometer R, is excited from a con- 
stant voltage supply. Its wiper is 
turned through an angle proportional 
to the quantity X to be multiplied. 
Potentiometer R, is excited by the 
output of the input potentiometer 
(via a high input impedance isola- 
tion amplifier to prevent loading of 
the input potentiometer) and its 


Feedback 
potentiometer 


Fig 5 


most common method is one in which 
synchros are used as angular data 
conversion devices. The simple sys- 
tem shown in Fig. 2(A) uses a chain 
of three synchros, consisting of a 
synchro generator, synchro differen- 
tial generator and a synchro control 
transformer. In such a system, an 
error signal exists whenever the dis- 
placement of the output shaft Z is 
not equal to the sum of the displace- 
ments of the two input shafts X and 
Y. A change of connections between 
the synchros makes it possible to have 
the motor drive the output shaft an 
amount equal to X — Y. This method 
may be extended to add more than 
two shaft rotations by using more than 
one synchro differential generator. 
Inherent static inaccuracies in each 
of the synchros of the chain affect the 
overall accuracy of the system. To 
minimize the synchro errors, a mul. 
tiple-speed system can be used as 
shown in Fig. 2(B). Two synchro 
chains are used with one chain oper- 
ating at the speed of the input and 
output shafts and the other at a higher 
speed, say 15 times higher. For a 
15:1 system, one degree error in the 


wiper is turned through an angle pro- 
portional to the second quantity Y. 
The output of potentiometer R, 
(VXY) is proportional to XY which 
is compared with the output of the 
feedback potentiometer R,(VZ). The 
difference signal is amplified in the 
servo amplifier controlling the motor. 
The motor drives until the error sig- 
nal VXY — VZ — 0, at which time 
VXY — VZ or XY — Z. Therefore, 
the product XY is given by the total 
amount of rotation of the output 


multiplying 


potentiometer 
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higher speed (controlling) synchros 
is equivalent to 1/15 degree error in 
the position of the output member. 
The servo system is controlled by the 
error signal developed in the high 
speed synchro system which acts as a 
vernier on the slow speed synchro 
system. Synchronization of the two 
synchro chains is necessary for proper 
operation. 

Another addition method is shown 
in Fig. 3. A servomechanism is used 
to balance automatically the resistance 
arms of a bridge circuit. The input 
shaft rotations X and Y set the re- 
sistances of the two linear resistors 
R, and R, in one arm of the bridge. 
R, and R, are fixed resistors which 
are usually equal. The value of the 
linear resistor R, is set by the amount 
of rotation of the servo motor. An 
error signal appears between points 
a and b whenever the bridge is out 
of balance. This error signal is ap- 
plied to the amplifier controlling the 
motor. The motor drives until the 
error signal is zero, balancing the 
bridge. At balance: 

RRs = (Rı+Ra) Ra 


or Ry =(R, +R) R4/ Rs and since R= Rs 
R; =Rı +R: or Z = X+ R 


shaft. If the resistance of R, is small 
compared to that of R,, the isolation 
amplifier may be omitted. 

The circuit in Fig. 6 shows how the 
interconnection of the components of 
the multiplying servo described above 
can be rearranged to accomplish di- 
vision. Since YZ — X — 0 is mathe- 
matically equivalent to Z = X/Y, 
division may be performed by a com- 
puting system that continuously solves 
the equation YZ — X = 0. 

A mechanical device which is used 


P - 
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extensively in analog computers is 
the ball-disc integrator which can 
readily be adapted for multiplication, 
division, squaring, integration and 
differentiation. As shown in Fig. 
7(A), it consists of a disc, two balls 
in a carriage which can be positioned 
anywhere along the disc, and an out- 
put cylinder. The balls are in contact 
with the disc and cylinder and are 
used to transmit motion from the disc 
to the cylinder. The amount and di- 
rection of rotation of the output cy- 
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Synchro differential generator 


Synchro 
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Synchro 
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linder depends upon the amount and 
direction of rotation of the input disc 
and the amount and direction of dis- 
placement of the balls along the disc. 
As a mechanical multiplier, one input 
is the rotation of the disc, and the 
other the position of the ball carriage, 
the output product being the rotation 
of the cylinder. 

If the load on the output cylinder 
is excessive, slipping will occur and 
the accuracy of computation will be 
decreased considerably. To prevent 


(High torque ) 


detector 





Input X 


Fig. 8 


such loading and to multiply the 
torque output of the ball-disc inte- 
grator, a servo follower is normally 
used. Fig 7(B) illustrates one type 
of follow-up which has a mechanical 
differential and potentiometer as an 
error detector. As shown in the dia- 
gram, the input shaft drives one side 
of the mechanical differential and the 
output shaft drives the other. When 
there is any difference between the 
input and the output shaft rotations, 
the spider of the differential rotates 
the wiper of the potentiometer pro- 
viding an error signal for the servo 
amplifier. The amplifier output con- 
trols the motor in such a way as to 


reduce the error to zero. This type of 
follow-up provides torque multiplica- 
tion without excessive loading since 
the only load imposed on the cylinder 
is that of the error detecting device. 
However, it is useful only in appli- 
cations where the input and output 
are located together. If the output 
of the integrator is required at a dif- 
ferent location, a system of the type 
in Fig. 2(B) may be used, with the 
synchro generator rotor mechanically 
coupled to the integrator roller. 

An interesting application of a 
ball-disc integrator and follow-up 
servo for dividing is shown in Fig. 8. 
The balls of the integrator are posi- 
tioned by one input, X, and the other 
input, Y, feeds into one side of a 
device which compares this Y input 
with the roller output. Whenever 
they are not the same, an error de- 
tector, similar to the one described in 
the preceding paragraph, provides an 
error signal which is used to control 
the motor driving the disc. 


TRIANGLE SOLUTION 


A problem often met in analog 
computation is that of solving right 
triangles. When the hypotenuse and 
a side of a right triangle are known 
and the other side is required, a 
bridge-type computer which solves 
the relation (X -- Y) (X — Y) — 
Z? is used. If X and Y are shaft ro- 
tations, mechanical differentials are 
used to get (X + Y) and (X — Y) 
as shaft rotations as illustrated in 
Fig. 10. These are used to set up 
resistances R, and R, in opposite arms 


of a bridge circuit proportional to 
(X 4+ Y) and (X — Y). The 
bridge is completed by ganged po- 
tentiometers R, and R, in the other 
two arms whose common shaft is 
servo driven. At balance: R,R, = 
RRi or (X + Y) (X — Y) — Z! 
making the unknown side Z available 
as a shaft rotation. 

The solution of a right-angle tri- 
angle for its hypotenuse, given its 
two sides, requires a computer which 
will solve the equation X? -+ Y?! = 


Z?=X?-y?=(X+Y)(X-Y) 
or Z2/(X+Y)(X-Y) 


POWER 


The multiplication method illus. 
trated in Fig. 7 can be extended to 
provide second, third and higher pow- 
ers of a parameter by the use of two 
or more such units in series and re- 
peating the multiplication with the 
parameter. Fig. 9 shows how two 
ganged potentiometers R, and R, are 
used to obtain the square of an input 
shaft rotation. 


A ball-disc integrator can also be 
used to square a quantity available 
as a shaft rotation. The input X is 
arranged to drive the disc as well as 
to provide the displacement of the 
ball carriage. The output being the 
product of the disc and ball carriage 
displacement is therefore equal to X?. 

The diagram in Fig. 9(B) illus- 
trates how ganged-potentiometers may 
be used with servomechanisms to pro- 
duce roots. In this example, the 


Z? where Z is the hypotenuse. The 
quantities X and Y are squared and 
added and the result is fed into a 
device that extracts the square root, 
since Z = VX?! + Y*. A voltage 
proportional to the square of an input 
shaft rotation is obtained by the mul- 
tiplication technique described pre- 
viously. In the computer shown in 
Fig. 11, ganged potentiometers are 
used to obtain voltages proportional 
to X*, Y? and Z? and a servo loop 
is used to solve the equation X? 4+ ’ 
Y* — Z* — 0. In so doing, the out- 
put shaft rotates through an angle 
equal to Z, the unknown quantity. 


The most widely used method of 
right-angle triangle solution uses an 
electromechanical device called a re- 
solver. A resolver alone may be used 
to convert polar to rectangular co- 
ordinates and, in conjunction with a 
servo, to convert rectangular to polar 
coordinates. In performing the latter 
operation, it is actually solving for 
the hypotenuse and angle of a right- 
angle triangle. Fig. 12(A) illustrates 
how a resolver performs the trig- 
onometric operation of resolving a 
vector quantity into its sine and cosine 
components. A voltage proportional 


Product Engineering — September, 1953 





AND ROOTS 


Input 
potentiometer 


Squaring 
potentiometer 


Feedback 
potentiometer 


(A) 


cube root of an input quantity which 
is available as a shaft rotation X, ap- 
pears as a shaft rotation. R,, R, and 
R, are linear, equal-resistance, ganged 
potentiometers driven by the servo 


to the vector is impressed across one 
of its rotor windings with the other 
rotor winding short-circuited. The 
output stator voltages are proportional 
to the input voltage times the sine 
and cosine of the angle between the 
axes of the rotor and stator windings, 
that is, the resolver shaft angle. 

The servomechanism represented by 
Fig. 12(B) illustrates how a re 
solver can be used to find the hy- 
potenuse Z and angle @ of a right- 
angle triangle whose sides X and Y 
are known. Voltages proportional to 
the sides X and Y are impressed 
across the two stator windings. Under 
these conditions the voltages induced 
in the rotor windings are VXcos@ + 
VYsin@ and —VXsin@ + VYcos6. 
The later rotor voltage is used as the 
input to the amplifier feeding the 
servo motor which drives the resolver 
rotor. Since the servo loop will reduce 
its actuating signal to zero, 


—VXsind + VYcosé = O0 or 
VYcosó = VXsiné. 


Therefore, @ = arctan Y/X, where 
0 is the rotation of the rotor shaft. 
Under null conditions, the voltage 
(VXcos@ — | VYsin0) appearing 
across the other winding is equal to 


Mulhiplying 
potentiometer 


Ra 


Input 
potentio- 
meter 


motor. The input quantity, voltage 
VX, is summed with the voltage fed 
back from potentiometer R,(VY*), 
and the difference voltage is amplified 
by the servo amplifier. The servo 
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motor rotates until the error signal is 
zero, or until the output voltage 
VY® is equal to the input voltage VX. 
Since VY = VX, Y? = X or Y is 
equal to the cube root of X. 





VX? + Y*, the hypotenuse, Z, of 
the triangle. To obtain Z as a shaft 
rotation, a second servo loop is added 
is shown. 

In the proper design of a resolver 
type system, consideration must be 
given to a number of factors, which 
are peculiar to such a system, if the 
highest possible computational accu- 


INTEGRATION 


The ball-disc device previously de- 
scribed under multiplication and di- 
vision finds its widest application as 
an integrator. It can be used to in- 
tegrate a quantity with respect to an 
independent variable when these 
quantities are available as mechanical 
inputs. It is particularly useful in 
applications where the independent 
variable is some quantity other than 
time. As illustrated in Fig. 13(A), 
for a rotation of the disc equal to dX 
and a ball displacement of Y, the 
YdX is obtained at the roller. To ob- 
tain good accuracy there must be no 
slippage between the roller and balls 
due to loading of the roiler, and to 
ensure this, a servo type torque multi- 
plier is usually used. 

Fig. 13(B) illustrates an integrator 
in which the integral of a quantity 
with respect to time is obtained as a 
shaft rotation. This is called a ve- 
locity or rate servo. It consists of a 
tachometer or rate generator, servo 
motor and an amplifier interconnected 
as shown. The tachometer is an elec- 
tromagnetic device that produces a 
voltage proportional to the speed at 
which it is driven. The voltage to be 
integrated, V; is compared with the 
tachometer voltage, V,, and the differ- 
ence or error signal is amplified in 
the high-gain amplifier controlling 
the servo motor. The motor runs at 
a speed that maintains this error sig- 
nal at a minimum. Under these con- 
ditions, V, is nearly equal to V, and 
the total amount of rotation of the 
motor is a measure of the time integral 
of V, In such a servo, the gain of 
the amplifier is set as high as possible, 
for the higher the gain, the more 
nearly equal will be the input and 
tachometer voltages and the more ac- 
curate the integration. Both a-c and 
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racy is desired. Special high gain feed- 
back amplifiers (booster amplifiers) 
are used in the stator circuits to 
prevent loading of the driving ele- 
ments (input potentiometers) in Fig. 
12(B). In addition, these amplifiers 
usually include networks for resolver 
stator to rotor phase shift and voltage 
ratio adjustments. The servo ampli- 


d-c tachometers have been used in 
velocity servo applications. In gen- 
eral, the type of tachometer chosen 
depends upon the characteristic of the 
voltage to be integrated, whether a-c 
or d-c. 

A velocity servo which can be used 
to provide a shaft rotation that is an 
integral of one quantity with respect 
to another quantity other than time, 
is shown in Fig. 14. Here, both quan- 
tities X and Y appear as shaft rota- 
tions. If X is the total rotation of 
the tachometer T,, the voltage output 
of the tachometer is 2X/dt which 
after multiplication by Y in the po- 
tentiometer, is compared with the out- 
put voltage from tachometer T,, the 
difference being fed into the servo 
amplifier. As before, the total output 
of the rate servo is proportional to 
the time integral of the input voltage. 


fier which amplifies the resolver error 
signal is usually an amplifier whose 
gain automatically varies inversely 
with the magnitude of the stator volt- 
ages. This is necessary to keep the 
torque sensitivity, restoring torque per 
degree displacement of rotor, of the 
servo loop reasonably constant for all 
normal values of the stator voltages. 





Thus it is: SY (dX/dt) (dt) or SYdX. 
This integrator performs the same 
function as the ball-disc type unit. 
However, it does not require a torque 
multiplier servo, and is useful where 
the input and output motions must 
be remotely located. 
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For the average size engineering department of less than a hundred people, 


considerable time is saved and delivery dates met when the current and overall 


status of an engineering project can be quickly and accurately determined. 


W. E. ELDER 
Pacific Div., Bendix Aviation Corporation 
North Hollywood, Calif. 


THE NATURE of project scheduling 
and control deals with time, both cal- 
endar and quantitative, and the nature 
of engineers makes them more con- 
cerned with results than with time. 
Other factors evolve from the human 
tendency to lean toward those activi- 
ties that hold the greatest interest. 
Thus, when a design reaches the stage 
where the loose ends must be tied to- 
gether, it takes on the aspects of a 
and is in danger of being 
neglected. 

One piece of machinery aimed at 
alleviating this situation is a control 
board, which tells at a glance the 
status of a job and its promised com- 
pletion date. Many boards have been 
tried and probably no two are alike 
because each engineering group that 
uses one has problems peculiar to its 
specific operations. 


chore 


To classify engineering groups by 


size, those with less than 10 men 
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might be regarded as small, those 
from 10 to 100 as medium, and those 
with more than 100 as large. Usually 
a small group is a closely knit or- 
ganization that is well acquainted with 
manufacturing and sales requirements. 
Probably the number of active engi- 
neering jobs in small. As a result, the 
control board for a small engineer- 
ing department might well prove to 
be more trouble than it is worth. At 
the other extreme, the large engi- 
neering group can and does justify 
special control boards for specific and 
limited operations. Here a group of 
specialists manipulate the boards. But 
the highly representative medium size 
engineering group requires a mech- 
anism that is more versatile and can 
cover a wide range of activities. 

A Chief Engineer can readily keep 
track of the activities of five engineers 
who may be handling a total of 
twenty active jobs. The engineers in 
turn are able to keep in touch with 
the Chief and have a clear understand- 
ing of what is required and when it 
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must be completed. Such a group can 
operate effectively and flexibly with a 
minimum of established procedures 
and red tape. However, as the engi- 
neering staff is increased, additions 
must also be made in the drafting and 
related activities. By the time the en- 
gineering force is up to ten, the Chief 
is unable to spend as much time with 
each engineer and, as a result, each 
must depend on his own judgment 
for the "what" and “when” of proj- 
ects. Such a situation can be corrected 
or avoided by establishing a system 
of controls and priorities as tools for 
meeting due dates. 

The basis for any realistic schedule 
must be vhe initial estimate of the 
amount of time required, the number 
of men required and when these men 
will be available. The accuracy of 
such a schedule can be no more a 
curate than these estimates. At its 
best, this operation is more of an art 
than a science; at its worst, it is a 
frustration for all concerned. 

The factors that contribute toward 
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this situation are many and varied. 
There is the engineering problem it- 
self for which the results desired must 
be clearly stated. This is a matter of 
examining the facts and figures in a 
consistent and systematic manner. But 
when the personnel available for the 
project are considered relative to tar- 
get dates, the clean-cut area of facts 
and figures begins to blend into an 
atmosphere hazy with elements such 
as personalities, health problems and 
all the other unpredictables. 

The estimator for a large engineer- 
ing activity has a useful tool in the 
statistics he can apply. If enough peo- 
ple are involved, many of the per- 
sonality problems will average out so 
that the percentage of error attribut- 
able to this factor is not unreasonable. 
In a small engineering group the es- 
timator—usually the Chief Engineer— 
has a thorough knowledge of the per- 
sonalities and capabilities of this 
group. This gives him a fairly ac- 
curate picture of what he can expect 
each man to produce within a given 
time. The estimator in a medium size 
organization is caught somewhere in 
between. His group is too small for 
the statistical tool to be accurate, and 
too large for him to be well acquainted 
with each individual. 

The Hydraulic and Electro-Mechan- 
ical design department at Bendix, Pa- 
cific Division falls into the medium 
size class. During an extended period 
of expansion, all of the standard 
growing pains were experienced. In 
addition to the design and drafting 
function, this group now includes a 
Model Shop and laboratory facilities 
for complete qualification testing. 

The engineering responsibilities of 
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this group are more or less typical. 
Work authorizations are originated in 
the Sales Department and forwarded 
along with the job requirements and 
specifications to Engineering. The first 
phase of engineering is to study the 
requirements and prepare a design 
proposal which is returned through 
Sales to the customer. After the pro- 
posal has been reviewed by the cus- 
tomer and perhaps modified for his 
final approval, the design is returned 
to the engineer for the final layout and 
detail analysis. After layout approval, 
the job progresses to the detail draft- 
ing, through checking and corrections 
for experimental release. When all 
required parts have been approved by 
Inspection, they are sent to the engi- 
neering laboratory for assembly and 
test. Uusually, the tests have two 
phases. First, there is a development 
period when the function bugs are 
worked out. The second phase is 
used for demonstrating the capacity 
of a production prototype to meet all 
of the customer requirements. A final 
report is then prepared to verify quali- 
fication compliance. 

This sequence of events points up 
the fact that scheduling control is 
complicated by a job moving from 
one phase and type of work to an- 
other. ‘There are inevitable delays of 
a few hours to a few days between 
operations. These are the result of 
juggling men from one job to another. 
It is impractical to exactly coincide the 
end of one operation with the begin- 
ning of the next when as many as 100 
different projects are in simultaneous 
operations. In addition, there are 
phases over which Engineering has no 
direct control timewise. 
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When the engineering operations 
at Bendix had compounded to the 
point where a detailed system of 
schedule control was necessary, several 
techniques were considered. At first, 
each Project Engineer had full re- 
sponsibility for the progress of his 
job during the time it was an engi- 
neering function. Each job had a 
project book in which all pertinent de- 
sign data and a running account of 
the job status were entered. Periodi- 
cally, the project books were submitted 
to the Chief Engineer to acquaint him 
with the progress of the work. This 
system had three flaws: it took too 
much of the Chief Engineer's time, 
the type of information and method 
of entering comments were highly 
erratic because they reflected the in- 
dividuality of each engineer, and it 
was a full-time job getting the engi- 
neers to take good notes. 

Another system was tried wherein 
individual engineers were asked to pre- 
sent verbal reports. The Chief Engi- 
neer reviewed these reports and made 
his own comments on file cards. This 
system gave consistent and complete 
reports, but was too time consuming. 

After considering several differ- 
ent arrangements for a control board, 
the one shown above was put into use. 
Because of the variety of the projects, 
a prime requirement was that the 
board be flexible to operate. The an- 
ticipated modifications of schedules 
discouraged the use of colored or 
coded lines that would require erasing. 
This also discouraged use of the 
standard but relatively expensive 
boards available for such an operation. 

The board consists of a piece of 
plywood covered with cream colored 
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linoleum. Across the board horizon- 
tally, Fig. 1, is a one-year calendar; 
vertically there is space for ninety- 
three jobs. Attached to the left side of 
the board are card holders from a 
Kardex file. These are arranged so 
that the display area of a job log card 
coincides with a horizontal job line 
extending across the calendar. At the 
top of the board is a color code 
which indicates the various job opera- 
tions. Ball-ended map tacks with col- 
ored tops are used to bracket the time 
scheduled for each operation. 

When a job is issued, it is accom- 
panied by an engineering work order 
on a Kardex file card, Fig. 1(A). This 
card completely describes the job re- 
quirements and indicates the estimated 
number of hours for each operation 
and the scheduled due date. The card 
is placed on the board and the per- 
tinent due dates established on the cal- 
endar by bracketing the starting and 
completion dates with the map tacks. 
A large green tack indicates the actual 
status of the job by showing the last 
date when a log note was made by 
the engineer. In the event that a job 
is stopped, this green pin is replaced 
by a red pin on the date of stoppage. 

A red string mounted vertically 
represents the current date. If the 
gap between this string and the active- 
status pin becomes too great, it is im- 
mediately apparent that a log note is 
overdue and the job may be suffer- 
ing from neglect. 

Often it is desirable to indicate due 
dates for phases within a basic opera- 
tion. This is particularly true on de- 
velopment jobs where several months 
may be reported in a Phase I design 
study, followed by a Phase II prelim- 


inary layout and a Phase III final 
layout. Such a situation is readily 
handled by attaching a small paper flag 
to the pin with a notation of Phase I, 
Phase II, etc. Another use for the flag 
is to show a short production run 
of parts with a staggered delivery. 
The appropriate pin is entered on 
the due date with a flag indicating 
the quantity of units to be delivered at 
that time. 

Another auxiliary tool is the job 
delay notice. Any time it becomes 
apparent to the responsible engincer 
that he is not going to be able to 
meet his due dates within the limits 
of his authority, it is his responsibility 
to fill out a job delay notice, Fig. 
1(B), and to pin the notice on the 
proper job line. This serves as a flag 
to the Chief Engineer who can take 
corrective action by changing the pri- 
ority of the job, adding men, author- 
izing overtime or re-scheduling. When 
corrective action has been taken and 
noted in the log, the delay notice is 
removed from the board. 

The value of the log card should 
not be underestimated. It not only 
serves as a standard form for outlin- 
ing the project requirements, but is a 
running record of the problems en- 
countered and a history of any reasons 
for delay. It also records all pertinent 
correspondence and reference mate- 
rial. As a result, at some future date 
when a similar job may be in the 
mill, a new engineer has only to col- 
lect the information and review the 
history of this and other jobs to avoid 
repeating mistakes. 

No control board has value unless 
it is kept in focus so that it presents 
an accurate and reasonably current 
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pictute. The two basic failings that 
undermine the usefulness of a control 
board are inadequate follow-up and 
inaccurate follow-up. With the for- 
mer, the responsible person simply 
does not know the status of his job; 
with the latter, he coasts along with 
reports indicating his work is on 
schedule until the due date when his 
work is found to be half finished. 

Several techniques for keeping the 
board up to date have been tried. 
The first attempt was to have each 
project engineer follow his assign- 
ments by keeping his log and the 
board in focus during the entire pe- 
riod when the job was a department 
responsibility. In many cases this 
worked well, but it was never con- 
sistent. Some of thóse who were con- 
sistent on the great majority of their 
jobs would occasionally "lose" a job. 
Others would follow-up thoroughly 
for perhaps a weck and then gradually 
let the board fade from their concern. 
Perhaps the greatest problem was 
again the log notes. This was the 
result of each man having his own 
individual conception of what con- 
stituted a complete, concise and prop- 
erly presented notation. 

The present arrangement utilizes 
the services of one trained engineer 
for the entire board. This is produc- 
ing satisfactory results, probably be 
cause one person can work more 
closely on a complex and constantly 
changing problem than can several 
people. Though it is hard to analyze 
the value of a control board, it is 
sufficient to say that operations which 
are difficult to control with the board 
would be close to impossible without 
it or a similar mechanism. 
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Ou *door 
fan 


High pressure cut-out 


Suction solenoid valve 
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HEAT PUMP operates on a refrigerant charge 
ranging from 27 to 35 lbs of Freon 12 depend- 
ing upon the model. Room thermostat con- 
trols the heating and cooling cycles, defrost 
being initiated by a switch on the outdoor coil. 


MOUNTED on the control panel are the sys- 
tem relays to switch the heat pump from one 
refrigerant cycle to another. 


Contro/ Terminal 
transformer board 


Latching 
relay 


SEC CEC ULE CCU EERE ES 


| Solenoid Valves Channel Heat 


Essentially an oversized refrigeration system, General 
Electric’s heat pump—designed to replace conventional 
heating and cooling units—operates on the same prin. 
ciple as any refrigeration system using a thermostatic 
expansion valve and an air-cooled condenser. But an 
unique electrical control system makes the heat pump 
practical by positioning two three-way valve solenoids in 
the suction and discharge lines to make the indoor and 
outdoor coils perform dual operations. During the heat- 
ing cycle, the indoor coil acts as a' condenser and the 
outdoor coil, an evaporator. During cooling, the outdoor 
coil condenses the refrigerant, and the indoor coil per- 
forms as an evaporator. 

Primary control over the pump operation is a com- 
bination heating and cooling thermostat consisting of 
separate electrical circuits for initiating the heating and 
cooling cycles. The thermostat is connected to a special 
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relay arrangement which functions to position the three- 
way valves for either the heating or cooling refrigerant 
cycle, depending upon the demand from the room 
thermostat. 

Most of the control equipment used are standard 
types. All the relays employed are stock items with the 
exception of a “memory” relay in the control panel. This 
relay has two operating coils and a mechanical latch set 
between the two armatures. Function of the latch is to 
hold an armature in the position set by the coil last en- 
ergized, thus maintaining the former operating cycle of 
the pump after power has been removed from the relay. 
It’s position only changes when the room thermostat 
signals for a change in the operating cycle. This insures 
a rapid response in heating or cooling demands without 
constant cycling of the compressor. 

Included in the electrical system are controls to auto- 
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Suction and ~” 
liquid manifold 


Cooling cycle 
Heating cycle 
LIQUID RECEIVER 


Pump Refrigerant 


matically defrost the outdoor coil. The defrost cycle is 
actuated by a switch which detects an increased pressure 
drop over the coil resulting from a frost or ice build-up 
on the coil. A pressure switch in the defrost circuit gives 
a flexible defrost cycle to assure complete frost removal 
under all conditions and sensing switch settings. During 
this time the pump operates.on the cooling cycle allow- 
ing the heat in the hot gas to melt the frost or ice. 
Defrosting starts with stopping of the outdoor fan. 
Refrigerant that is channeled to either the indoor or 
outdoor coils passes through conventional thermostatic 
expansion valves with equalizer connections before enter- 
ing the coils. Built into the indoor coil is an additional 
over-riding bellows which acts to throttle the flow 
through the valve. This action prevents the head pres- 
sure from rising above the cut-out point of the high 
pressure switch with frequent cycling of the pump. 
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_-Hot gas and suction monifold 


,-"Liquid manifold 


..-EXPANSION VALVE 


HEAT 
- EXCHANGER 


REFRIGERANT FLOW CHART 
HOW IT WORKS 


Heating. Hot gas from the -compressor 


refrigerant is metered into the coil and in 
evaporating, cools the inside air passing 
the coil. This air is used to cool the home. 
Leaving the indoor coil, the gas flows 

to the suction solenoid valve and is 
neled to the heat exchanger and to 


compressor. 


Defrost. The heat pump operates on the 
cooling cycle, allowing the hot gas to melt 
the frost or ice on the outdoor coil. 





PRODUCT DESIGNS 


PD-PRESSURE DIFFERENCE 
SWITCH 


HPCO-High press cutout 
L-Lotching relay 

OL Overload relay 

U- Unloading valve 
UL-Unlotch coil lotching reloy 
SC- Switchover valve cooling 
SH- Switchover valve heoting 


SP-Stotic press defrost switch 
PS- Defrost pressure switch 


X-Comp. motor starter 
TS~- Thermostat 

H- Heoting reloy 

C- Cooling relay 

O- Defrost relay 


~Represents control box terminals 
~ Represents mognetic storter terminals 


HOW THE 
ELECTRICAL SYSTEM WORKS 


To beat. Closing of the heating 
contacts in the room thermostat 
energizes a series of relays com- 
pleting a circuit through the un- 
oading valve. When pressures 
have equalized, the circuit through 
the pressure difference switch is 
—— to the three-way sole- 
noid valves, positioning them for 
the heating cycle. Continuation 
of the electrical circuit through 
the latching relay starts the com- 
pressor and both fans. When 
the dischar, oe pronk rises about 
25 psi ve the suction pressure, 
^ai difference switch re- 
moves power from the latching 
telay and the solenoid valves. But 
the relay is held in position 
by a mechanical latch and the 
gas pressure keeps the solenoid 
valves in position. As the room 
reaches the thermos- 
tat setting, heating contacts 
dropping out the heater relays 
removing er from the 
compressor and fans. 


Refrigeration System (continued) 


24V 


To cool. The cooling contacts upon 


Pc — 
difference switch is — by the difference 
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PRODUCT DESIGNS 


Mandre! pullback toble 
f 


Preloading 
Controls Tube 


Reducing Forces 


From a 6} in machine now used in production to build- 
ing a new 18 in capacity compression reducing machine 
capable of turning out precision seamless tubing ranging 
in size from 17 to 9 in and in wall thicknesses down 
to 0.125 in, the Tube Reducing Corp. has incorporated 
into the design the feature of preloading the saddle 
frame, rolls and roll neck bearings to offset the calcu- 
lated 3,500,000 Ib separating force between the two rolls. 

Being constructed by the E. W. Bliss Co. for the 
Wallington, N. J. firm, the new tube reducer will operate 
in a similar manner to the smaller unit—a roll housing 
or "saddle" reciprocating over a stationary tube drives 
two rolls in synchronization to “rock” over the tubing 
reducing the sectional area and elongating the tube. 

Preloading consists of placing a compression force to 
maintain the position of the reducing rolls up to the 
maximum safe separating force. To preload the frame, 
the four tie rods holding together the frame to the hous- 
ing are constructed with cal-rod units near the top center 
of the rods. By heating the tie rods and then tightening 
the securing nuts down on their expanded length, a high 
compressive load results when the rods shrink back to 
normal. 


Hydraulic cylinders are used to vertically adjust the 


148 


Mondrel turmng motor 
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Tube feeding crosshead 


Cylinder 
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Motor Gear reducer Hydraulic pump Equolizer tines 


bottom roll. Since the two rolls run on each other, 
preloading the cylinders maintains the position of the 
bottom roll during the rocking operation. 

To keep the reciprocating mass of the machine to a 
minimum and to insure the necessary flexibility for the 
rolls under the large separating forces, large taper 
i.d. spherical roller bearings are fitted on the roll 
necks during assembly. Hydraulically expanded and then 
allowed to return to their normal diameter on the shaft 
results in a radial preloading in the bearings. 

The rolls for the machine are 50 in dia, dictated by 
the size of the large bearings needed to support the 
rolling loads. Gears on each end of the top roll engage 
in stationary racks mounted on the machine frame and 
rotate the roll as the housing reciprocates. Toward the 
center from these gears are synchronizing gears which 
mesh with similar gears on the bottom roll to give a 
coordinated motion to both rolls. The weight of the 
saddle is spread through four wheels rolling on station- 
ary tracks. 

Specially designed variable displacement hydraulic 
pumps acting through a pair of cylinders furnish the 
drive. Reversal of flow and variation in cylinder pressure 
are controlled by varying the oil flow from the pump. 
Movement of the wobble plates is in turn controlled by 
an unique servo-mechanism which uses the phase shift 
between the saddle and pumps to give the controlling 
force. 

The pumps are driven by 700 hp synchronous motors 
through a speed reducer. A flywheel on the high speed 
shaft of the reduction gear box allows the stored energy 
of the system to pass alternately from the saddle to the 
flywheel. Without this arrangement, up to a 7500 hp 
motor would be needed, the lost energy in the system 
being dissipated in heating the oil. 
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gears 


Side frame 


(ABOVE) Reciprocating movion of 
the wheel supported saddle—supplied 
by two piston rods connected to drive 
pistons—is changed to a rocking mo- 
tion of the tube reducing rolls by 
two drive gears in mesh with sta- 
tionary racks. Meshed top and bot- 
tom synchronizing gears insure uni- 
form movement of the reducing rolls. 
To prevent damage that could result 
from accidental overfeeding, the hy- 
draulic cylinders used to support the 
bottom roll have safety valves for 
quick dumping of the oil to relieve 
the load. 
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NEW tube reducing machine, 
over 100 ft long when fully 
constructed, will be used to pro- 
duce thin-walled, high strength 
tubing for military aircraft ap- 
plications. Four principal sec- 
tions make up the machine— roll 
section housing at one end, tube 
feeding equipment in the cen- 
ter, the drive assembly, and the 
mandrel handling mechanism. 


(BELOW) Schematic of the hydraulic 
drive circuit. The saddle is reciprocated 
by two cylinders each driven by a sepa- 
rate hydraulic pump. Movement of the 
two drive pistons is coordinated by equal- 
izer lines. The pumps are controlled by 
servo-motors acting through pilot cylin- 
ders to regulate the reversal of flow and 
the variation of pressure in the drive cyl- 
inders. In the position shown, the wob- 
ble plate is allowing the maximum flow 
of oil into the cylinder moving it in the 
direction indicated. At the end of the 
piston stroke, the wobble plate is at the 
other extreme position reversing the oil 
flow and the direction of saddle travel. 
Inertia of the 150 ton saddle in motion 
pushes oil out of the decreasing end 
of the cylinder against the pump. The 
wobble plate moving toward the center 
position causes the pump to develop a 
back pressure which slows the saddle to 
a stop at the end of the stroke, the pump 
acting as the brake 


(continued on next page) 
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PRODUCT DESIGNS 


TO PREVENT free movement of the 
tube by action of the rolls, the tube is 
secured in a vise mounted on a cross- 
head. Free to move on ways approach- 
ing the rolls, the crosshead contains a 
hollow spindle through which the 
mandrel rod passes. Non-fotating 
feed screws driven by feed screw nuts, 
which can automatically adjust their 
position to equalize the loads, move 
the crosshead toward the rolls. Uni- 
form turning of the vises, located at 
both ends of the mandrel spindle, and 
the mandrels is done by two separate 
hydraulic motors turning a hexagonal 
shaft which rotates the crosshead vise. 
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Feed motor 
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Pilot Valve in Float Automatically 


A new drain filter that automatically drains 
the condensate separated from the air in com- 
pressed air lines operates whenever there is 
pressure on the air system—whether the air 
pressure is constant or fluctuating, or whether 
there is or is not air flow through the system. 

Designed by the C. A. Norgren Co., Engle- 
wood, Colorado, for application on air lines to 
portable and other air operated equipment 
where manual draining is impracticable, the 
drain filter does not rely on built-in restrictions 
or a pressure drop to make the drain function 
as found in conventional units. 

Accumulation of the liquid in the bottom of 
the bowl raises the float mechanism opening a 
pilot valve to admit air into a chamber and un- 
der a diaphragm. Increased pressure under the 
diaphragm lifts the drain valve assembly allow- 
ing the liquid to drain. The fully automaʻic 
operation requires no adjustment, other than 
periodic inspection of the filtering elements. 

Solids in the compressed air lines are filtered 
out of the unit before the air passes through the 
louvers into the moisture-removal chamber. 
The louvers are designed to impart a centrifugal 
action to the air, any moisture in the air falling 
into the chamber bowl. Air that is used to oper- 
ate the drain valve assembly is made to pass 
through a baffle arrangement before entering 
the top section of the filter and out of the unit. 
This insures that air passing from the moisture- 
removal chamber to the outlet does not pick up 
any moisture removed in the lower section. 
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Operates Filter Drain 


AIR LINE FILTER AND AUTOMATIC DRAIN 
HOW THE DRAIN FILTER WORKS 


After solids have been filtered from the air, the moisture 

= is removed by a centrifugal action created when the air 

passes through louvers into the moisture-removal chamber. 

When liquid is first accumulating in the bowl, the drain valve 
and pilot valve are closed. 


2 When the water level rises sufficiently, the buoyancy of 
s the float opens the pilot valve admitting air into the 
stem. The air passes down the stem through a small port into 
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INSERTABLE DIES used with the 
rolls reduce tooling costs by making 
possible the changing of passes on the 
machine without completely changing 
the rolls. Each die will weigh ap- 
proximately 7500 lbs, be 50 in. in 
diameter. Groove in die is tapered to 
allow free flow of extruded metal dur 
ing reduction operation. Forces tend- 
ing to push the die out of the roll are 
counteracted by a large rectangular key 
in the center of the roll and by ring 
segments arranged around the periph- 
ery wedged between the die and roll 
so as to resist the splitting forces on 
the groove. 


a chamber and under a diaphragm. Since the pressure under 
the diaphragm is not enough to raise the drain valve assembly, 
the drain valve is still closed. 


3 Air pressure has lifted the diaphragm raising the drain 
s valve assembly from its seat and allowing the liquid to 
drain under pressure. 


4 Draining of the water lowers the float to close the pilot 
s valve. This action stops the entry of air into the stem 
and under the diaphragm. However, liquid will still drain 
until air bleeding from under the diaphragm lowers the 
pressure and allows the drain valve to seat. 
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PRODUCT DESIGNS 


TO EFFECTIVELY use all available space within the 26 in by 24 in by 67 in cabinet, assem- 
bly clearances are small. Cup turret is hinged to swing out for easy servicing. Coin changer 
is only component mounted on door, permitting operation of the machine with door open. 


The refrigeration system is usually set to maintain a 4F. differential. Expansion 
a To insure that each drink is delivered at a 40 F temperature, a thermo- Oe... 
stat is mounted directly in front of the water intake valve. As soon as the 
water level falls enough to start the water pump, warmer water entering . Temp 
the tank spills over the thermostat and causes it to immediately actuate the control 
refrigeration system. When the tank reaches 36 F, the thermostat then 


shuts-off the compressor. Hermetic 
tank - -4. 


A two electrode system maintains the proper water supply in the 
2. hermetic tank. As soon as the water level drops below both electrodes, 
a circuit to the pump is closed allowing the pump to operate and refill the 
tank. The water filling continues until the level reaches the short electrode 
at which time the water pump relay is closed and the pump is stopped. 
Should the level drop below the short electrode, the circuit is still closed 
through the long electrode. The water level must fall beneath the long 
electrode before the circuit is completed to the pump motor. 


— — — 


Thermostot ^ 
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To improve the cooling efficiency of the machine and to enable a 

a smaller and more effective tank design to be used, only a small amount 

of water and syrup is stored outside of the heavily insulated hermetic 

tank before dispensing. The syrup is precooled by passing it through 

several coils brazed to the top of the tank, permitting short lengths of tubing 
to the solenoid valves mounted directly over the dispenser. 
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By redesigning the cooling and carbonating tank 
for greater cooling efficiency, by rearranging the 
components within the cabinet and tieing the entire 
system together with a more compact and depend- 
able electrical system, a new soft drink dispenser— 
Cole Products Corporation’s Magniflo—was pro- 
duced with double the 600 cup capacity of its 
identical sized predecessor. 

The new three flavor dispenser, capable of deliv- 
ering one drink every 5 seconds cooled to 40 F or 
less, contains sufficient syrup capacity to dispense 
2200 soft drinks in the ratio to their popularity. 

To get the 1200 cup capacity within the same 
frame size as the 600 cup model, the number of 
stacks in the cup magazine was increased without 
altering the magazine height. 

Doubling the cup capacity and improving the 
hermetic tank design went hand-in-hand since the 
increased capacity required a more efficient refrig- 
eration system to prevent cooling losses, regardless 
of the rate of operation of the machine, Formerly, 


, Carbonator a 
electrodes 
, ow - - Check valve 


Duotonic 
top 


)oling O WIG onan 
carbonoating 


hermetic tank 


D 
| 
i A— CO? 
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the tank cooled the water by means of copper re — 


frigeration tubing brazed to the outside of the 
tank, and a thermostat responding to water tem- 
perature started and stopped the compressor within 
the thermostat differential. The new system has a 
thermostat located directly under the water intake 
valve in the tank so the warmer water pumped into 
the tank immediately starts the compressor. 

Improvement in the cooling efficiency was also 
realized by precooling the syrup by passing it 
through coils brazed to the top of the hermetic 
tank, Syrup is now brought directly from the coils 
to the dispensing valves in the front of the ma- 
chine resulting in only small amounts of water and 
syrup being outside the tank before dispensing. 

The development of a new delivery tap solved 
the problem of the proper degree of carbonation 
for the delivered drink. Heretofore dispensing ma- 
chines could not match the carbonation of bottled 
drinks without "beating" the drink and allowing 
excessive carbonation loss. 
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Design of V-Belt Drives for 


How to calculate the right belt size and sheave diameters to give 


WILLIAM SPENCER WORLEY 


Product Application Engineer 
The Gates Rubber Company 


THOUSANDS OF TESTS made in the lab- 
oratories of the Gates Rubber Com- 
pany have definitely established that 
V-belts and the materials of which 
they are made have a fatigue life. AI- 
though the materials are amorphous, 
a plot of test results gives a curve 
similar to the S-N curve for metals of 
crystalline structure, except that a 
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"knee" establishing the "endurance 
limit" has not been found in tests 
covering as high as 5 x 10? stress 
cycles. The Gates Rubber Company 
has used such curves in designing 
V-belt drives for more than ten years. 
In Fig. 1 is shown an S-N curve for 
V-belts as plotted from test data. 
Structural elements subjected to 
cyclic loading are stressed to a pat- 
tern that simulates the loading cycle. 
In a gear the stress pattern is from 
zero to a peak stress during the tooth 


travel through the arc of contact. A 
rotating steel shaft is subjected in 
one cycle to a stress ranging from a 
peak tensile stress to an equal stress 
in compression. In a V-belt drive the 
stress variations over a cycle are not as 
simple. 

In Fig. 2 is shown schematically a 
simple V-belt drive and below it the 
stress curve over the developed length 
of the belt. The curve shows the 
stress at any instant in a layer of the 
V-belt above the neutral axis at each 
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Table I—Service Factors for Light 


Machinery 


Clothes Drier Tumblers. . 
Compresso s 
Reciprocating 


Fans and Blowers 
Centrifugal 
Propeller... 

Generators. ... 


On Nameplate Rating of Electric 
Motor Da 
On Maximum Rating of Gaso- 
line Engine. ... MATS 
Machine Tools 
Office Machines. . 
Pumps 
Centrifugal... 


Reciprocating... 
Stoker Worms 
On Normal Power Requirement 
On Shear-Pin Torque. . 
Washing Machine Tumb!ers or 
Agitators 
Woodworking Machines 


Fatigue life -N, millions of stress applications 


Fig. ! 


Mass Produced Machines 


satisfactory V-belt drives at the lowest first cost plus maintenance. 


cross-section throughout the length of 
the belt. Therefore, the curve shows 
the variation in stresses or the stress 
cycle to which any piece or section of 
the belt is subjected as it travels 
through a complete revolution on the 
drive. 

The belt stress curve in Fig. 2 shows 
two stress peaks, one at the point 
where the belt leaves the larger sheave, 
and the other at the point where the 
belt enters the smaller sheave. In one 
cycle of belt travel, every section of 


the belt is subjected to these stress 
peaks. The problem is to determine 
the fatigue life of the belt when 
subjected to cyclic stressing in which 
there are peak stresses of different 
magnitude during each cycle. 

In attacking the problem of de- 
termining the fatigue life of the 
V-belt, we can apply the theory of 
cumulative fatigue. According to this 
theory, if the fatigue life of the belt 
at a cyclical peak stress $ is N cycles, 
then X applications of that stress con- 
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sume the fraction X/N of the life of 
the belt. If N were 10,000,000 and X 
were 5,000,000, then 4 the life of the 
belt has been used or consumed. If 
Y applications of stress $’ for which 
fatigue life is N’ were now made, an 
added Y/N’ fraction of the life of the 
belt would be consumed. 

The theory of cumulative fatigue 
assumes that the successive fractions 
of fatigue life consumed at succes- 
sively different stress magnitudes and 
numbers of application can be added 
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Fig. 3 
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Fig. 3—Here the abscissas are the reciprocals of the number of gi ven stress-applications that will cause failure. Hence the abscissas 
are the fraction of life consumed or used in one application of the corresponding stress. Fig. 4—Here is shown how the fatigue- 
fractions at different peak stress add and consume the total fatigue life of the belt. Reciprocal of total fatigue-fraction is belt life. 


arithmetically. For example, assume 
that in the above-mentioned belt test 
Y were 3,000,000 applications of 
stress $’, and N’ were 9,000,000, the 
3,000,000 applications of stress S’ 
would consume 4 the life of the belt. 
This added to the half already used 
would bring the total to 50 plus 33, or 
83 per cent of the life of the belt has 
been consumed. 

In going through the complete 
cycle of belt travel, any given piece 
or section of the belt will be sub- 
jected once to each stress speak. This 
greatly simplifies the problem because 
X will always equal Y. To solve a 
given problem, it is merely required 
to find from the S-N curve the fa- 
tigue life of the belt at each of the 
stress peaks. The reciprocal of each 
fatigue life will be the fraction of life 
taken out of the belt by one applica- 
tion of this peak stress. The corre- 
sponding fraction for each of the other 
peak stresses (one for each wheel on 
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the drive) are determined in the 
same way. All fractions are added, the 
total being the fraction of life taken 
out of each cross-section of the belt 
in making one complete revolution 
around the drive. The reciprocal of 
this num*er will be the life of the 
belt in terms of number of revolu- 
tions of the belt on the drive. 

In the above determination of the 
fatigue life of a V-belt, we use "the 
reciprocal of the sum of the fractions", 
the fractions being the fraction of 
the fatigue life taken out by one ap- 
plication of each of the peak stresses. 
This suggests that, instead of an S-N 
curve, we use a curve of S$ versus 1/N. 
Fig. 3 shows the curve of Fig. 1, re- 
plotted with 1/N as the abscissa. It 
shows the fraction of life dissipated 
by one application of peak stress. It 
is called the "Fatigue-Fraction" curve. 

In Fig. 4 is shown, pictorially, the 
relationship between peak stresses, the 
fatigue-fraction curve of the belt, and 


the life of the drive. The size of the 
drops of fluid falling out of the tank 
indicate the fraction of fatigue life 
consumed per cycle of stress in the 
V-belt. The two drops join to indi- 
cate the total fatigue life used in one 
belt revolution. This illustrates the 
theory of the summation method for 
determining the life of a V-belt drive. 

The above theory cannot be proved 
mathematically. However, at the 
Gates Rubber Company in the past 
thirteen years we have made thou- 
sands of tests on numerous types of 
belts. These tests are supported by 
the performance and life of hundreds 
of V-belt applications that have been 
checked and followed closely by Gates’ 
engineers. Tests and application re- 
sults both confirm the theory. 

The general formula for the stress- 
fatigue relationship is: 


log N = A — BP (1) 
Where: 
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N = Average number of stress cycles 
to belt failure 


= Vhn/L 
P = Peak stress in cycle 
Expressed in terms of the variables of 
the drive, the formula becomes: 
* 720 Vhn. 


4 


=A—B(T:+T:+T.) (2) 


R 3390 HP 


Bes. V 
2fE A (e — Bt 
d 


T, = 


Ea mv 
= 3600 

m pe 

3600 

Where: 


e X 


V  - belt speed, feet/minute 
h = average belt life, hours 
n = number of wheels 
= belt length, inches 
experimentally determined 
slope and intercept of the 
fatigue curve 
£€' 5*8. the tension ratio T,/T^, 
for an arc of contact 6, 
radians 
= horsepower load 
= experimentally determined 
bending stress modification 
factor 
tensile section modulus, 
pounds/square inch 
tensile section area, square 
inches 
= distance from bottom of belt 
to tensile centroid, inches 
kt = distance from bottom of belt 
to weighted centroid of all 
belt components, inches 
d = pitch diameter of sheave, 
inches 
m = mass of belt, slugs/foot 
T, = tightside tension 
T, = bending tension 
T.  - centrifugal tension 

Remembering that log (1/N) — 
—log N, we can write the equation in 
fatigue fraction form thus: 
log(L/720 Vhn) 2 B(Ti-- T42- T) — A (3) 

As outlined above, the fatigue-frac- 
tion is evaluated at each wheel. 
Therefore in the above formula n 
is set equal to one, since the belt passes 
each wheel but once in a revolution. 
Adding the fatigue-fractions auto- 
matically takes care of “nw” in the total 
fatigue-fraction. 

The belt speed, V, appears on each 
side of the above formula, and is 
the only variable which does so. To 
get a quantity which does not have 
the belt speed as a factor, we have 
found it convenient to rewrite Equa- 
tion (3) in the following form: 
log 9p 7B (Tit Tot To) 

— A +log 72,000 V (4) 


The quantity on the left-hand side 
is still related to the fatigue-fraction, 
but now has the dimensions of a ve- 
locity, length/time. It is called the 
“Fatigue Rate”, and represents the 
length of a belt which would be com- 
pletely fatigued in 100 hours. The 
fatigue rates for the various wheels 
can be added, just as the fatigue frac- 
tions can. Dividing the belt length 
by the total fatigue rate gives the 
average belt life in hundreds of hours. 


Designing Two-Wheel Drives 


With the rpm of driveR and 
driveN sheaves established by the 
problem, the first step is to choose the 
pitch diameter of each of the sheaves. 
Obstructions and space restrictions 
might limit the diameter of one of the 
sheaves. If so, start by determining 
the maximum usable pitch diameter 
of that sheave. The pitch diameter 
of the other sheave is then calculated 
from the required ratio of rpm of 
driveR and driveN shaft. 

The above calculations determine 
the pitch diameters. These should be 
checked immediately against the space 
available, keeping in mind that the 
outside sheave diameters may be as 
much as 0.30 in. greater in diameter, 
and that as much as 4; in. on radius 
may be required to put the belt into 
the sheave. It might be necessary to 
repeat the pitch diameter calculations 
to get the sheaves to fit in the space. 


Table II—Acceptable Belt Life for Various Machincs 


Type of Machine 


Domestic Machines: 


Step number two is to determine the 
minimum center distance between the 
shafts. Usually one or both shaft lo 
cations are fixed by the problem. lí 
there is a choice in the positioning 
of one of the shafts, the center dis- 
tance should be about (D -1- 34) /2 or 
D, whichever is the larger, D and 4 
being the diameter of the large and 
small sheave, respectively. 

Horsepower to be transmitted by 
the belt can be estimated from thc 
rating on the nameplate of the engine 
or motor if all the power developed by 
the engine or motor is being delivered 
through the belt. If the power cannot 
be determined in this manner, as in a 
drive between two jack shafts or spin- 
dles, it should be determined by test 
or calculations. 

Judgment must be used in de- 
termining from the nameplate the 
power delivered by the motor or 
engine. Under the old standards, the 
electric motors were good for a con- 
tinuous output at 50 per cent overload 
above nameplate ratings. The new 
NEMA ratings which may soon go 
into effect do not permit appreciable 
continuous overload. 

Table I gives "service factors" by 
which the estimated power transmitted 
is to be multiplied in order to allow 
for shock and momentary overloads. 

With all of the data required for 
the solution of the problem, the next 
phase of the design is "checking out" 


Acceptable 
Belt Life 
Range 


Hobby or Intermittent Service. (Home work shop 
tools, sewing machines, lawn mowers, motion picture 


projectors, etc.) 


Periodic or Seasonal Service. 


(Clothes washers, 


driers, ironers, furnace blowers, seasonal air conditioners, 


etc.) 
Continual Service. 


(Refrigerator, 


year-around air 


conditioning, water and light systems, etc.) 
Industrial and Commercial Machines: 


Intermittent or Seasonal Service. 


(Service station 


compressors, gasoline pumps, meat slicers, job shop 


tools, etc.) 
Continual Service. 


(Small machine tools, office ma- 


chines, light-process machinery, etc.) 
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Fig. 5—Subtract 15 deg. from the arc of contact corresponding to the calculated value 
of (D-d)/C. The corresponding G factor is divided into design horsepower to give 


effective wheel horsepower. 
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Fig. 6—The coordinate point of effective wheel hg and rpm of small sheave indicates 
belt cross section size to use. If point is close to a diagonal, investigate both sizes. 


the drive to determine the belt life 
that will be obtained. 
The formula for required belt 
length is as follows: 
L = 2C + 1.57 (D +d) + 
(D — d)? 
— (5) 
All the units are inches. L is the 
length at the pitch line, C is center 


158 


distance, and D and d are the pitch 
diameters. 


Belt speed V in feet per minute 
will be: 


y . pm times pitch diameter 


s n 


Use either D or d and the corresponding 
rpm. 


Next decide upon the lowest av- 


erage belt life which can be considered 
satisfactory for the drive. Table II 
shows the average belt life, in hun- 
dreds of hours, that has been found 
satisfactory for many types of ma- 
chines. In using this table to arrive 
at an “Acceptable Belt Life”, the fol- 
lowing factors must be considered: 

(a) The hours the drive will oper- 
ate per day, week, month, or year. 

(b) The period of time desirėd 
between belt replacements. 

(c) The probability of longer or 
more severe usage than normal in 
some applications or some geographi- 
cal areas. 

(d) The warranty period to be 
placed on the machine. 

(e) The degree of uncertainty 
about the magnitude and character of 
the loads the drive will carry. 

(f) The possibility of heavier drive 
loads if and when optional or auxil- 
iary equipment is added to the ma- 
chine. 

This last is of special importance, 
and is often overlooked. 


Effective Wheel Horsepower 


The horsepower load calculated, 
estimated, or determined by test, as 
stated above, is next multiplied by 
the service factor. This gives the de- 
sign horsepower. 

If the driveR and driveN sheaves 
are the same diameter, the design 
horsepower could be used in the nomo- 
grams since they are based on a ten- 
sion ratio, R, of 5 corresponding to 
an arc of contact of 180 deg. For 
the usual drive, where the arc of 
contact for the small sheave is less 
than 180 deg. the tension ratio will 
be less than 5 and it will. require 
greater belt tension, T, and T, to 
transmit a given horsepower. The 
design horsepower, in such a case, does 
not give a true picture of the tight- 
side tension required. It is necessary 
to apply to it a correction Factor “G”, 
which depends on tension ratio and 
arc of contact. The result is the effec- 
tive wheel horsepower. 

In multiple-wheel drives, the de- 
termination of effective wheel horse- 
power must also consider the fact 
that a belt strand which is the tight 
side for one wheel might be the slack 
side for the next wheel. But for the 
present we will concern ourselves only 
with two-wheel drives. 

In Fig. 5 are shown curves for the 
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quick determination of the arc correc- 
tion Factor "G". The first step is 
to calculate or measure the arc of belt 
contact on the smaller wheel. To 
simplify its calculation, we merely 
figure (D—d)/C, and from the scale 
at bottom of the chart immediately 
get the corresponding arc of contact 
from which we subtract 15 deg. The 
subtraction of 15 deg. is to correct for 
the effect of centrifugal force and belt 
stiffness in diminishing the theoretical 
arc of contact. For the corrected arc 
of contact, pick off the curve the cor- 
rection Factor “G”. The design horse- 
power is then divided by “G” to 
obtain the effective wheel horsepower. 


Selecting the “Best” Size of V-Belt 


A belt of the “best” cross-section 
will give longer life on a given drive 
than a belt of any other cross-section. 


A belt smaller than the “best” cross- 
section will be over-stressed by the 
tension required to transmit the power. 
A belt larger than the “best” cross- 
section will be over-stressed in bend- 
ing around the sheave because of its 
greater stiffness. 

The curves in Fig. 6 were obtained 
by solving the fatigue rate Equation 
(4) for the conditions under which 
two adjacent belt cross-sections would 
give equal fatigue rates for the same 
rpm, diameter, and horsepower. With 
the effective wheel horsepower and 
the rpm of the small sheave known, 
the intersection of the ordinate and 
abscissa indicates the belt size to use. 
If the point of intersection falls close 
to one of the heavy diagonal lines 
separating two fields of sizes, both 
belt cross-sections should be investi- 
gated. Usually it will be permissible 
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Rate -No. 3 belt cross-section 
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Fig. 7—Typical nomogram fo; 
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r quickly determining V-belt fatigue rate 
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for both large 


and small sheave, the sum being total fatigue rate, which divided into belt length in 
inches gives belt life in hundreds of hours. 
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to use the smaller size, which will be 
the more economical one. 


Fatigue Rate and Calculated 
Belt Life 

The nomogram in Fig. 7 was calcu- 
lated from the fatigue rate Formula 
(4). It gives the fatigue rate of the 
given V-belt when transmitting the 
calculated effective wheel horsepower 
at the specified belt speed and pitch 
diameter of the sheave. Similar nomo- 
grams covering other belt cross-sec- 
tions are given on the gate-fold "De- 
sign of Two-Wheel V-Belt Drives,” 
elsewhere in this issue. 

To use the fatigue-rate charts, locate 
the point where the ordinate of belt 
speed crosses the curve of the pitch 
diameter of the sheave, either driveR 
or driveN. A straight line connecting 
this point with the calculated effective 
wheel horsepower, and extended to 
the fatigue-rate scale, gives that quan- 
tity. Find the fatigue-rate, using the 
pitch diameter of each sheave in turn. 
Add the two fatigue-rates obtained. 
This will be the total fatigue rate. 
Divide this quantity into the belt 
length in inches. The result is the 
calculated belt life in hundreds of 
hours. 

Assuming that the horsepower load 
is correct, and that the service factor 
accurately reflects the effect of peak 
loads and load fluctuations on the 
drive, the average belt life will be rea- 
sonably close to the calculated belt 
lift. If load and service factor have 
been overestimated, average belt life 
will be greater than calculated. Simi- 
larly, if load and service factor have 
been underestimated, average belt life 
will be less than calculated. 


Weighing and Revising 

Tae accompanying Table III shows 
how to judge whether or not the belt 
life as calculated will be satisfactory. 
If the results of the study made as in- 
dicated by Table III show that the 
drive is "over" or "under" designed, 
the first step in the reanalysis is to 
investigate redesigns using different 
pitch diameters for the sheaves or 
wheels. The effective wheel horse- 
power as already figured can be used 
in the reanalysis. Assuming the drive 
to be underdesigned, proceed as fol- 
lows: 

(1) Multiply the fatigue rate at 
the small sheave by the ratio of the 
calculated belt life of the drive, as 
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If the 
Calculated 
Belt Life is 


Less than the Accept 
able Belt Life 


Between 1 and 114 


times the Acceptable 
Belt Life 


More than 1!4 times 
the Acceptable Belt 
Life 


Table III—Judging the Drive 


**Best'"" Cross-Section 


Drive is not good enough. 
Redesign the drive with larger 
wheels. 
Drive is satisfactory. Go 
ahead with job: Check sheave 
grooves, take-up, etc. 


Drive is better than it needs 
to be. 

1. Find Calculated Belt Life 
for smaller cross-sections. 


And the Belt Cross-Section is: 


Smaller than 
**Best'" Cross-Section 


Drive is not good enough. 
Find Calculated Belt Life for 
“Best” Cross-Section. 
Drive is satisfactory. Go 
ahead with job: Check sheave 
grooves, take-up, etc. 


Drive is better than it needs 
to be. Find Calculated Belt 
Life for next smaller cross- 
section. 


Larger than 
“Best” Cross-Section 


Drive is not good enough. 
Find Calculated Belt Life for 
““Best” Cross-Section 


Drive can use a smaller belt 
and still be satisfactory; Find 
Calculated Belt Life for ‘““Best” 
Cross-Section. 

Drive is better than it needs 
to be. 


1. Find Calculated Belt Life 


2. Redesign 


wheels. 


already determined, to the acceptable 
belt life. This gives the small sheave 
fatigue rate that will give a new cal- 
culated belt life approximately equal 
to the acceptable belt life. 

(2) On the “Horsepower-Fatigue 
Rate" nomogram for the belt cross- 
section you are using, draw a light line 
from the effective wheel horsepower 
to the revised small sheave fatigue 
rate you just calculated. From the 
original small sheave pitch diameter 
and its rpm, calculate the belt speed 
and locate the pitch diameter-belt 
speed point on the chart. See Fig. 8. 
With this as the starting point, plot 
a few more pitch diameter-belt speed 
points, using increased pitch diameters 
and the same rpm each time. Where 
this plotted curve intersects the line 
drawn from the effective horsepower 
to the fatigue rate is the indicated 
new size of small sheave to use. 

The curve of constant rpm-pitch 
diameter-belt speed can be plotted 
quickly with the help of a slide rule. 
Simply set the slide to indicate ratio 
of original pitch diameter to its cor- 
responding belt speed in feet per 
minute. This ratio will be constant 
for all pitch diameters. Select the 
pitch diameters off of the one scale 
and read the belt speed on the scale 
that is immediately below it. 
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with smaller 


(3) Having found the new small 
sheave diameter, make the large sheave 
diameter greater in the same propor- 
tion as originally. Then proceed as 
before and calculate the belt life for 
the revised diameter. It should figure 
out to be slightly more than the ac- 
ceptable belt life. 

(4) Check to be sure the larger 
diameters will fit in the space. 

When the drive is overdesigned, a 
similar procedure is followed. The 
correct design will have the longest 
life and will be the most economical. 


for belts with smaller than 
Bestꝰ Cross ·Sect on. 
2. Use *'Best" 
and redesign 
wheels. 


cross-section 
with smaller 


Opposite this page is a folded 
“Two-Wheel V-Belt Drive Design 
Worksheet.” Top center on each face 
of this worksheet, with tinted back- 
ground, is a form for calculating the 
drives. Starting in the upper left- 
hand corner is given the explanation, 
data, and procedure to be followed. 

Additional copies of this form are 
obtainable upon request to the editor 
of Product Engineering. 


Fig. 8—Indicated procedure for using the chart, such as in Fig. 7, for determining the 
new small sheave diameter that will correct the drive if it has been under designed. 
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Two-Wheel 
V-BELT DRIVE 
Design Worksheet 


BY 
SPENCER WORLEY 





TWO-WHEEL V-BELT DRIVE DESIG 





REFERENCE ITEMS 


HORSEPOWER LOAD ~ Should be taken from test results when they are available. Other- 
ap wise, if all the power is to be transmitted through the belt, take as the load the nameplate 
rating of the electric motor or engine, or calculate it from the torque rating of hydraulic 

otor or air motor operating at maximum pressure 


£3 Service Factors for Light Machinery 











Clothes Drier Tumblers 1.3 Machine Tools ........................ eee 14 
| Compressors — Reciprocating 15 Office Machines V 2/89/55 39/2: 5/2 RR V JOD SORT ON 12 
| Rotary 13 Pumps - Centrifugal .. . . . . . . . . . . . . . . . . . . . .... 1.1 
Fans and Blowers — Centrifugal 1.0 LUFT TTE TET RETE TUE UPPER 13 
Propeller 1.0 Reciprocating ...................sss. 1.5 
— 13  Stoker Worms—On Normal Power Requirement 13 
— 1.0 On Shear-Pin Torque ......... 0.8 

La wn Mowers 
Was Machi itators....... A 
On Nameplate Rating of Elec. Motor . 15 ashing Machine Tumblers or Agitators 13 


On Maximum Rating of Gasoline Eng 





Woodworking Machines 















Type of Machine Me 


Hobby or Intermittent Service. (Home work shop tools, sewing machines, lawn mowers, 

motion picture projectors, etc.) ‘ s . $46 Seveesousvesenee 5-10 

Periodic or Seasonal Service. (Clothes washers, driers, ironers, furnace blowers, sea- 

nal air conditioners, etc.) 8:6:5:8/4.2:9.60/3, 0/8 4/4 2 ON RET 978 UL CUTR OR ON 15-20 

Continual Sevice. (Refrigerator, year-round air conditioning, water and light systems, 
| a TETERE EIEE TORIPE E nic ebems pusissadeusen sede sd voewavee nied decscsneeeascbacweses 50-100 
| 

Industrial and Commercial Machines: 
Intermittent or Seasonal Service 


(Service station compressors, gasoline pumps, meat 
slicers, job shop tools, etc.) — 30-50 


Continual Service. (Small machine tools, office machines, light-process machinery, etc.) 


[Io determine acceptable belt life, the following factors must be considered: hours of operation 
between belt replacements; above-normal usage; warranty period placed on machine; uncertainty 
ibout loads to be carried; possibility of heavier loads when auxiliaries are added to machine. 


© Arc of Contact and Factor “G” 


Obtain (D-d) C from Item 1 under “Setting Up the Problem.” 


— — 

























Company 
Address 





Model No. 
Part No. B. P. No. 
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SETTING UP 


D — Pitch diameter, large wheel d = Pit 
C min — (D 4- 3d)/2 or D, whichever is larger 








1: Fill in the following: 
D= 
d= 

D—d= 





D+ 





(D — d)/ 
Belt Length L: 





2: Preliminary Information and Calculations: 


Diameters 
| mà j om 





CHECKING t! 


1: Belt Length. — — — — inches 2: Be 
3: Acceptable Belt Li 








N WORKSHEET 


Q Horsepower-Fatigue Rate No. 1 Belt 
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Cui Ln lln 
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No 


Pitch diameter, small wheel C = Center distance 


arger (unless determined by other considerations.) 
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2C 
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gth L= 1.57 (D-4+d) + 2C+(D—d)?/4C 
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iG OUT THE DRIVE 
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Facto 


5 





preo EE 
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Nore: Subtract 15 deg. from arc of contact as measured on layout or obtained from above scale. Use the result 


to find Factor “G”. Obtain “G” for small sheave only. If (D-d) /C equal 0.5 or more, you may want to consider 
using a flat pulley. (See reference note (16) for instructions.) 


£5 Design HP=HP Load x Service Factor (2) 
Effective Wheel HP=Design HP/Factor ''G" (4) 


( Effective wheel horsepower will be the same for the large sheave as it is for the small sheave.) 


o "Best" Belt Cross-Section 


The intersection of a vertical line from the effective wheel horsepower with a horizontal line from the 
rpm of the small sheave indicates the cross-section which will give the longest service. If the inter- 
section is on one of the heavy diagonals, choose the smaller cross-section. 
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HORSEPOWER-F/ 


On a two-wheel drive every section of the V-belt is sub- 
jected to a peak stress when it leaves the driveN sheave, 
and again when it enters the driveR sheave. (See "Design 
of V-Belt Drives for Mass Produced Machines" by Spencer 
Worley, Product Engineering, September, 1953.) 

Each peak stress application consumes a fractional part 
of the total fatigue life of the belt equal to the reciprocal 
of N on the S-N curve at the given stress. 

For a given belt cross-section, the peak stress is a func- 
tion of tight-side tension, pitch diameter of the sheave, 
and belt speed. 

The value of T, is a function of belt speed, horsepower 
transmitted, service factor, and arc of contact. The last 
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Turn Over for Further Design Details > 
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@ Judging the Drive 


| And the Belt Cross-Section is: 
If the | 


Calculated r - —— 


Belt Life is Smaller than Larger than 


"Best" Cross-Section "Best" Cross-Section “Best” Cross-Section 














+ - = - — — 


Less than the Drive is not good enough Drive is not good enough. Drive is not good enough. 
Acceptable Redesign the drive with Find Calculated Belt Life Find Calculated Belt Life 
Belt Life larger wheels.* 


For “Best” Cross-Section. for “Best” Cross-Section. 
+ - ————- =~ 4 


Between 1 and | Drive is satisfactory | Drive is satisfactory. Drive can use a smaller 
times the | Go ahead with job: Check | Go ahead with job: Check belt and still be satisfactory; 
Acceptable Belt sheave grooves, take-up, sheave grooves, take-up, Find Calculated Belt Life 


etc etc for “Best” Cross-Section. 



























More than | Drive is better than it | Drive is better than it Drive is better than it 
114 times | needs to be | needs to be. Find Calcu- needs to be 
the Acceptable | | lated Belt Life for next 
Belt Lif« | 1. Find Calculated Belt | smaller cross-section 1. Find Calculated Belt 
| Life for smaller cross- | Life for belts with smaller 
sections. | than “Best” Cross-section. 





| € ^ "T " . 
| 2. Redesign with smaller 2. Use "Best" cross-section 
| wheels. | and redesign with smaller 


wheels 


| redesign with larger wheels to get a drive with acceptable belt life, proceed as follows: 


(1) Multiply the fatigue rate at the small sheave by the ratio of the calculated belt life of the drive, 
as already determined, to the acceptable belt life. This gives the small sheave fatigue rate that will 
give a new calculated belt life approximately equal to the acceptable belt life. 


(2) On the Horsepower-Fatigue Rate nomogram for the belt cross-section you are using, draw a light 
line from the effective wheel horsepower to the revised small sheave fatigue rate you just calculated. 
From the original small sheave pitch diameter and its rpm, calculate the belt speed and locate the 
pitch diameter-belt speed point on the chart. With this as the starting point, plot a few more pitch 
diameter-belt speed points, using increased pitch diameters and the same rpm each time. Where this 
plotted curve intersects the line drawn from the effective horsepower to the fatigue rate is the indicated 
new size of small sheave to use. 

The curve of constant rpm-pitch diameter-belt speed can be plotted quickly with the help of a 
slide rule. Simply set the slide to indicate ratio of original pitch diameter to its corresponding belt speed 
in feet per minute. This ratio will be constant for all pitch diameters. Select the pitch diameters off of 
the one scale and read the belt speed on the scale immediately below it. 


(3) Having found the new small sheave diameter, make the large sheave diameter greater in the 
same proportion as originally. Then proceed as before and calculate the belt life for the revised 


] 


diameter. It should figure out to be slightly more than the acceptable belt life. 


(4) Check to be sure the large diameters will fit in the space available. 


(See other side for initial 


WEIGHING AND R 


1: Will the drive be satisfactory? —  — 1 With wha 
2: If unsatisfactory: Can the drive be redesigned with 
Can it use more than one belt? _—_ 
Can wheel groupings be rearrang 


If any of these are practical possibilities, make a 
If not, consult the engineers of the V-Belt manufactur 


After the diameters of the sheaves have been 
checked, proceed as follows : 








FITTING THE 


1: Sheave Grocve Dimensions: 












=+ P.D. to effective O.D.* Sar 
Adjusted effective O.D.* * [lo nem 


* Add for a sheave, subtract for a flat pulley. 
** Adjust the effective O.D.'s to the nearest convenient inch fraction if desir 


3: Take-up Provision: L „——~ Len Take 
(15) Required for Installation__; For Take-up. 


JE DESIGN WORKSHEET CONTINUED 





r initial design) 
ID REVISING 


h what cross-section? 





with different wheels? 
It? 
irranged into different drives? 


ike a new layout, and check out the new drive. 
facturer. 


been definitely established and the belt size 








THE BELT 





if desirable. 


Take-up Available — — 
e sc cq s 


D Belt Length Variations 


The effective outside lengths of V-Belts are subject to manufacturing variations. The length is also 
subject to variation from the effect of humidity on the textile components of the belt. The tolerance in 
the effective outside length is given in the following table. These tolerances will apply to belts pro- 
duced by nearly all manufacturers. This table also shows outside lengths which are considered stand- 
ard by almost all manufacturers. 


CHECKING BELT LENGTH 
AND TAKE-UP PROVISION 


Standard Lengths and Tolerances 





Usiinn the teslt toned Seaniole Nominal Belt Cross | Effective Outside 
Outside Length Section > Tolerance 
L=2C +157 (D + d) + P- — | Per vesc 
á ae 8-13* x | | | + e, — 38 
and using for D and d the effective outside 14-17* Ls |] th% 
diameters instead of pitch diameters, calcu- 18-20* - | 1 34 
late the effective belt lengths with the mov- 21-24* i 
able wheel in each extreme position, L max 25-50* | 
and L min. The difference L max — L min is 52-60** 
the total belt length available for installing 51-60* 
the belt and take-up for wear and stretch. 61-79* 
From L max subtract the length to be al- 80-100** 





lowed for take-up, as given in the following 
Table. This gives the effective length of the 
longest belt that can be used. 

With the longest usable belt established, inches 
select the next shorter standard effective belt length, from which subtract L min. This gives the belt 
length allowance for installation. Compare this with the ccrresponding figure given in the table. If 
allowance is sufficient, the arrangement is satisfactory; if not, the take-up arrangement will have to 


be changed. 


*Inclusive. Standard lengths are every inch 
**Inclusive. Standard lengths are every two 


D How to Obtain Sufficient Take-Up 


There are three possibilities to consider: 

(1) The drive may have enough allowance for both 
installation and take-up, except that the gap between 
the longest belt length which can be used and the next py meme ps 
shorter standard belt length doesn't leave enough LA | Allowance 
7 i i : : Nominal Installation | for Take-up 
allowance for installation. In this case, try to shift hoe Wanton: Maite : 
both the minimum and maximum center locations to sangh; xS wel - — 

ill Inches 1 2 | 3 | Sections 
eliminate the gap between the longest belt length that 4 E 
can be used for the drive and the next shorter stand- 
ard belt length. 

(2) If the total allowance for both installation and 
take-up is less than the sum of the allowances given 25-31.99 | 1 
in Table at right, start with the standard belt length 38-60.99 
which you selected, and try to arrange so that the 
maximum center distance will provide the required 
amount of take-up allowance and the minimum center 
distance will allow the correct installation allowance. 


Standard Belt Length Allowances for 
Installation and Take-Up 
All dimensions in inches 


8-17.99 |` 1% 


18-24.99 | *: 1!4 


| 
| 
| 


61-79.99 
80-100 





(3) If neither of these possibilities can be managed, you may want to consider using an idler for 
take up. (See reference note (17) for instructions on designing such a drive.) 
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Q Belt and Groove Dimensions 


ALL DIMENSIONS IN 


Degrees STANDAI 
Groove 


Angle 







Nominal Effective 
Cross Top Width Outside 
Section by Thickness Diameter 


Under 1.5 
0 la x 7yo 1.5—1.99 
2.0—2.5 
(2L) Over 2.5 


Under 2.2 
1 3a X Tyo 2.2—3.19 
3.2—4.2 
(3L) Over 4.2 


0.40 


Under 2.65 
2.65—3.24 
3.25—5.65 
(4L) Over 5.65 





n2 
- 

N 

x 


0.49 


Under 3.95 
3 | 2142 x 3, 3.95 4.94 
4.95—7.35 
(5L) Over 7.35 


0.58 








Groove Top Width Tolerance: Single Groove: * 0.010 Multiple Groo 


Break corners 


Wen isis 






— — m i 
D Eo D 
— ' PD E 


Effective O.D 





Standard Grooves 


© Flat Pulleys 


When using a flat pulley, see reference note (16), subtract 
from the pitch diameter the quantity “b” from the table at 
right to obtain the flat pulley O.D. The “effective outside 
diameter” will be the flat pulley O.D. plus the dimension given 
in column “a” in the accompanying table. This figure is twice 
the nominal belt thickness. 





)NS IN INCHES 


SHEAVES 

STANDARD GROOVES DEEP GROOVES 
P.D. to 

Effective 














le Groove: * 0.001 


«Break corners 






— 
“PO. ' 7 
AE 


£ ffective OD 


Deep Grooves 


Dimensions For Flat Pulleys 










DISTANCE FROM PITCH 
DIAMETER TO 





a 











Belt 


Twice 










Cross Nominal b b 
Section Belt Inside Outside 
ract Thickness of Belt of Belt 
> at 
side 
ven 
vice 





D V-Flat Drives 
















A drive using a small grooved sheave and a large flat pulley is called a “V-flat” drive. In general, such 
drives are practical when the ratio (D-d)/C is equal to, or greater than, 0.5. Such a drive may offe: 
some advantages. If the (D-d)/C ratio is sufficiently large, a V-flat drive can be designed by consid- 
ering these additional points: 

Factor “G.” After finding Factor “G” for the small sheave, also find Factor “G” for the flat pulley 
To do this: Subtract the corrected arc of contact at the small sheave from 330°. This gives the cor- 
rected arc of contact on the flat pulley. Use this in reference (4) with the flat pulley curve. Use the 
smaller Factor “G” in finding effective wheel horsepower 

Use flat pulley data given in the table with reference note (13), when fitting the belt 


Drive with Two Loaded Wheels 
and Idler Take-Up 


Idler location must provide for three to four per cent change in belt length. It should be placed on the 
slack side of the drive, if possible. The diameter of the idler, if it runs on the inside of the belt, should 
be somewhere between the diameters of the other sheaves. The diameter of an idler running on the 
back of the belt should be !4 larger than the diameter which would be used on the inside of the belt 

A layout will be necessary to determine arc of contact at each wheel and belt length. Belt tangent 
lengths between wheels may be measured, and lengths around each wheel may be calculated, and the 
results added to determine the required belt length. 

To find Factor “G” use the smaller of the arcs of contact at the loaded wheels, subtract 15 deg and 
proceed as for a two-wheel drive. 

Finding the effective wheel horsepower and "best" cross-section depends on whether the idler 
will be on the tight or the slack side of the drive. 


Idler on the Tight Side of the Drive Design horsepower divided by Factor “G”, as determined above, 
gives the effective wheel horsepower at driveR, driveN, and idler — all three. The "best" cross section 
is determined by the point corresponding to the effective wheel horsepower and the rpm of the smallest 
wheel. (If the idler is on the outside of the belt, consider its diameter as 34 its actual diameter to 
compensate for additional stresses in bending the belt backward, and its rpm as 4/3 its actual rpm.) 


Idler on the Slack Side of the Drive — In this case, design horsepower divided by Factor "G" gives the 
effective wheel horsepower at the two loaded wheels only. Subtract from this 80 per cent of the design 
horsepower to get the effective wheel horsepower at the idler. The “best” cross-section will be deter- 
mined by the effective wheel horsepower and rpm of the smaller loaded wheel. If, however, the idle: 
is smaller than either loaded wheel, and the effective wheel horsepower-rpm point for the smaller 
loaded sheave is near the top of the "best" cross-section area, check both cross-section indicated and 
the next smaller one. 

Again, consider the diameter of an idler on the outside of the belt as ?4 its actual diameter, and 
the rpm as 4/3 its actual rpm. 


Fatigue Rate — Find the fatigue rate for all three wheels, using ?4 the idler diameter if it runs on the 
outside of the drive. The calculated belt life is found by dividing belt length by the total fatigue rate 





Effective O.D. of a Flat Pulley Idler — If pulley runs inside belt, effective O.D. would be flat pulley 
O.D. plus dimension given in column “a” — See reference note (13) 
If pulley runs outside the belt, pulley O.D. is also the effective O.D. 





If the 
Calculated 
Belt Life is 


Less than the Accept- 
able Belt Life 


Between 1 and 114 


times the Acceptable 
Belt Life 


More than 114 times 
the Acceptable Belt 
Life 


Table III—Judging the Drive 


*‘Best’’ Cross-Section 


Drive is not good enough. 
Redesign the drive with larger 
wheels. 
Drive is satisfactory. Go 
ahead with job: Check sheave 
grooves, take-up, etc. 


Drive is better than it needs 
to be. 

1. Find Calculated Belt Life 
for smaller cross-sections. 


2. Redesign with smaller 


And the Belt Cross-Section is: 


Smaller than 
“‘Best”’ Cross-Section 


Drive is not good enough. 
Find Calculated Belt Life for 
“Best” Cross-Section. 


Drive is satisfactory. Go 
ahead with job: Check sheave 
grooves, take-up, etc. 


Drive is better than it needs 
to be. Find Calculated Belt 
Life for next smaller cross- 
section. 


“Best” Cross-Section 


Drive is not good enough. 


Find Calculated Belt Life for 
‘“‘Best” Cross-Section 


Drive can use a smaller belt 
and still be satisfactory; Find 
Calculated Belt Life for ‘‘Best”’ 
Cross-Section. 


Drive is better than it needs 
to be. 

1. Find Calculated Belt Life 
for belts with smaller than 
‘‘Best’’ Cross-Sect'on. 


wheels. 


already determined, to the acceptable 
belt life. This gives the small sheave 
fatigue rate that will give a new cal- 
culated belt life approximately equal 
to the acceptable belt life. 

(2) On the "Horsepower-Fatigue 
Rate" nomogram for the belt cross- 
section you are using, draw a light line 
from the effective wheel horsepower 
to the revised small sheave fatigue 
rate you just calculated. From the 
original small sheave pitch diameter 
and its rpm, calculate the belt speed 
and locate the pitch diameter-belt 
speed point on the chart. See Fig. 8. 
With this as the starting point, plot 
a few more pitch diameter-belt speed 
points, using increased pitch diameters 
and the same rpm each time. Where 
this plotted curve intersects the line 
drawn from the effective horsepower 
to the fatigue rate is the indicated 
new size of small sheave to use. 

The curve of constant rpm-pitch 
diameter-belt speed can be plotted 
quickly with the help of a slide rule. 
Simply set the slide to indicate ratio 
of original pitch diameter to its cor- 
responding belt speed in feet per 
minute. This ratio will be constant 
for all pitch diameters. Select the 
pitch diameters off of the one scale 
and read the belt speed on the scale 
that is immediately below it. 
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(3) Having found the new small 
sheave diameter, make the large sheave 
diameter greater in the same propor- 
tion as originally. Then proceed as 
before and calculate the belt life for 
the revised diameter. It should figure 
out to be slightly more than the ac- 
ceptable belt life. 

(4) Check to be sure the larger 
diameters will fit in the space. 

When the drive is overdesigned, a 
similar procedure is followed. The 
correct design will have the longest 
life and will be the most economical. 


First trial: 545" at I750rpm 
2500 ft/min 


2. Use *'Best" cross-section 
and redesign with smaller 
wheels. 


Opposite this page is a folded 
"Two-W'beel V-Belt Drive Design 
Worksheet.” Top center on each face 
of this worksheet, with tinted back- 
ground, is a form for calculating the 
drives. Starting in the upper left- 
hand corner is given the explanation, 
data, and procedure to be followed. 

Additional copies of this form are 
obtainable upon request to the editor 
of Product Engineering. 


~ 
— M 
A —— n 


Fig. 8—Indicated procedure for using the chart, such as in Fig. 7, for determining the 
new small sheave diameter that will correct the drive if it has been under designed. 
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Pressure Surges 


Hydraulic Circuits 


Water hammer in hydraulic piping and method of calculating the amplitude of 
pressure waves that result both from rapid and from gradual valve closure of 


simple and of compound pipe lines. 


Capacity of air accumulator required to 


suppress pressure surge. Application of equations is demonstrated by examples. 


= velocity of pressure wave, ft per sec 


NOTATION 


= effective velocity of pressure wave, ft per 


v 
a 


= cross-sectional area of pipe, sq in. 


sq in. 


c 
Cp 
D 
E 
F 
é 
K 
L 
m 
N 


v 


NILS M. SVERDRUP 


Hydraulic Engineer, 
Aerojet-General Corporation 
MINIMIZING WATER HAMMER Of 
pressure surges, which result from 
either acceleration or deceleration of 
the flow of a mass of fluid in hydrau- 
lic circuits, presents a frequently oc- 
curring design problem to the hy- 
draulic engineer. This problem is 
probably one of the more complex 
met with in hydraulics. Fortunately 
when understood, the phenomenon of 
water hammer readily lends itself to 

mathematical analyses. 


= area of throttling orifice before closure, 


= velocity of sound, ft per sec 
= coefficient of discharge 
= inside diameter of pipe, in. 
= modulus of elasticity of pipe material, psi 
= force, lb. 
gravitational 
= bulk modulus of fluid medium, psi 
= length of pipe, ft 
= mass, slu s 
= T/(2L/a) = 
tervals during time of valve closure 


acceleration, 32.2 ft per sec * 


xs TNTA TO 


number of pressure wave in- 


$73 


Either acceleration or deceleration 
of the flowing mass of fluid in a hy- 
draulic circuit results in elastic surges 
that frequently cause damage to the 
pipe line and to the components of 
the hydraulic system. 

In the solution of hydraulic flow 
problems, liquids are generally con- 
sidered to be incompressible. In pres- 
sure surge analyses, however, the elas- 
ticity of the fluid and that of the pipe 
material are of utmost significance. 

For a homogeneous solid material, 
the relation between stress and strain 
within the elastic limit is defined by 
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puax = maximum static pressure immediately up 


stream of valve, psi absolute 

= static pressure immediately downstream of 
the valve, psi absolute 

= volume rate of flow, cu ft per sec 

= wall thickness of pipe, in 

= time in which valve is closed, sec 


^ sumi euodty of Guid flow in pips with 
valve wide open, ft per sec 

= equivalent fluid velocity, ft per sec 

= velocity of fluid flow during interval n, ft 
per sec 

= work, ft Ib 

= specific weight, Ib per cu ft 
= coefficient dependent upon the rate of 
change in orifice area and discharge co- 
efficient 


= period of oscillation of air cushion in a 
sealed chamber, sec 


the modulus of elasticity E, or the 
ratio of the unit stress to the corre- 
sponding elongation per unit length. 
Values of E for some pipe materials 
are: 


Material E 
Aluminum. . à 10,700,000 
Copper ... 17,000,000 
Stainless steel....... 29,000,000 
For a liquid, t the relation between 

change of pressure and the corre- 
sponding change in volume is defined 
by the bulk modulus K, or the ratio 
of incremental change in unit pressure 
to the corresponding change in vol- 
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SEQUENCE OF EVENTS 


IN ONE CYCLE OF A 


PRESSURE SURGE 


(A) With fluid flowing in normal di- 
rection, starts at and 
travels from valve immediately 
after closure, and pipe expands. 


pressure wave 
away 


(B) Fluid flow is opposite to normal, 
pressure travels back to closed 
valve, and pipe contracts to normal size. 


wave 


(C) Fluid flow is still opposite to nor- 
mal, pressure wave is reflected away 
from closed valve, and pipe contracts to 
less than normal size. 


(D) Fluid flow is in normal direction, 
pressure wave returns to closed valve, 
and pipe returns to normal size. 


ume per unit volume, or as the value 

K = — dp/(dv/v) = —v(dp/dv) (1) 

the negative sign indicates that volume 
decreases as pressure increases. 

Values of K for oil and water at 

normal operating temperatures in hy- 

draulic circuits are generally taken as: 
Medium K 


250 ,000 

Water 300,000 
A definite relationship exists be- 
tween the bulk modulus K and the 


velocity of sound in a medium: 


c 268.004 V K/y.- 
or K =2.157 X 10“ ye 


(2) 
(3) 
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r Normo! pipe size 


——- 
Fluid velocity* V 
Density: Y 


Front of pressure wave 


... Fluid velocity - O 
Density Y 4A 


Fluid 
: —* \ 


Density=7 +h 


Front of pressure wave 


Velocity*a 


-Timezd- 


expanded 


` 
^ 
` 


` 
Volve 
closed 


*4p : 
Amplitude| Supernormo! + 
" pressure wave 


— 
Normo! i 
pressure p 


——— 


p*Ap 
Mox 


pressure 


Absolute zero pressure 


Front of pressure wave 


Velocity =a 
>| Time = 2h! he 


Normal pipe size 


Fluid velocity =-V 
Density: y 


Front of pressure wove 


Fluid velocity  O 
Density =y -AY 


eo A 


Fig.1 (C) 


` 
——— Jas 
Density= 7-4 


\ 
Valve 
closed 


pressure 


Pipe contracted —..—1.-. 
T Subnorma! 
pressure wave ^ 


Mox pressure - 


— · — 


Absolute zero pressure 


SEQUENCE OF EVENTS 


Assume that fluid is flowing with a 
constant velocity V through a pipe of 
length L, as indicated in Fig. 1(A), 
and the valve at X is closed suddenly. 

At the instant the valve is closed, a 
lamina of fluid adjacent to the valve 
is brought to rest. The kinetic energy 
of this lamina of fluid is converted 
into pressure energy that compresses 
the lamina and stretches the portion 
of the pipe wall surrounding the 
lamina. Immediately upstream of the 
valve, the pressure is increased by an 
amount A p above the normal pres- 


sure p. The velocities of adjacent 
laminas of fluid are then successively 
decreased to zero and their kinetic 
energy converted into pressure energy. 

A pressure wave having a velocity 
a and an amplitude of A p, therefore, 
travels up the pipe from X to Z. 
After //a sec the column of fluid XY 
(/ ft long) is brought to rest, during 
which time the kinetic energy in this 
column is converted into pressure en- 
ergy, meanwhile the pressure in col- 
umn YZ is still normal and the fluid 
in YZ is still flowing with its initial 
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Front of pressure wove 
Velocity=a 


Time LLL. |. 
— 
(^ —- -HWormoa! pipe size 


velocity=-V 
Density= Y 


Fluid velocity = O 
` Density= Y+AY 


Front of pressure wave 


Fluid velocity=-V 
Density * y 


Fig ! (8) 


Front of pressure, wove 
Velocity = 
* Time = Sues 


Fn 


P — pipe size 


Fluid 
velocity: V 
Density = Y 


,...Fluid velocity=O 
Density =: 7 -AY 


_... Fluid velocity =V 
Density =: Y 


velocity V. After L/a sec, the total 
column XZ of fluid will be brought 
to rest; at this instant the hydrostatic 
pressure throughout the pipe is super- 
normal, the entire pipe is expanded, 
and the column XZ of fluid is com- 
pressed to a density greater than 
normal. 

In Fig. 1(B) are indicated the con- 
ditions that prevail the instant imme- 
diately after the velocity of the entire 
mass of fluid is reduced to zero and 
no kinetic energy is available to main- 
tain the state of supernormal pressure. 

At this instant, the pressure of the 
lamina of fluid at Z immediately re- 


-— 4 
Norma! pipe 


size 


Absolute zero pressure 


soma 
Pipe contracted 


\ 
‘Volve 
closed 


Norma! pipe 


sıze 


turns to normal, the pipe wall sur- 
rounding this lamina contracts to nor- 
mal size, and the fluid in this lamina 
expands. 

A wave of pressure decrease pro- 
ceeds from Z to X with a velocity a, 
while fluid stored in the space created 
by the earlier expansion of the pipe 
and compression of the fluids, Fig. 
1(A), is discharged upstream with 
velocity —V. After 2L/a sec, the 
pressure wave reaches the closed valve, 
the entire pipe is returned to normal 
size, the fluid is expanded to its nor- 
mal density, the hydrostatic pressure 
throughout the pipe is normal, and the 
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column XZ of fluid flows toward Z 
with —V velocity. 

In Fig. 1(C) are indicated the con 
ditions that accompany the flow oí 
fluid toward Z. As a result of th 
fluid inertia and velocity in the re 
versed direction, the fluid tends to 
separate from the end of the pipe 
at X. The hydrostatic pressure of the 
lamina of fluid immediately adjacent 
to the closed valve drops to subnor- 
mal, the velocity of the lamina is 
reduced to zero, the pipe contracts, 
and the fluid expands. 

A wave of subnormal pressure then 
proceeds upstream with velocity a, 
while adjacent laminas of fluid are 
successively brought to rest. After 
3L/a sec, the pressure wave reaches 
the upstream end of the pipe at Z, 
the velocity of the entire column of 
fluid is reduced to zero, the pipe wall 
is contracted throughout the length of 
the pipe, the fluid is expanded to a 
density less than normal, and the hy- 
drostatic pressure throughout the pipe 
is subnormal. 

In the lower view of Fig. 1(C), 
the total column of fluid is shown at 
rest again, the static pressure of the 
lamina of fluid at Z, Fig. 1(D), im- 
mediately returns to normal, the pipe 
wall expands to normal size, and 
the fluid compresses. A wave of nor- 
mal pressure proceeds from Z to X 
with velocity a, while fluid flows with 
velocity V into the space created by 
the expansion of the pipe and com- 
pression of the fluid. 

Aiter 4L/a sec, the pressure wave 
reaches the closed valve, the entire 
pipe is returned to its initial size, the 
column of fluid is compressed to its 
initial density, the hydrostatic pressure 
is returned to normal throughout the 
pipe, and the fluid in the pipe flows 
toward the closed valve with velocity 
V. These events complete a cycle in 
which the pressure wave travels away 
from and back to valve, then is re- 
flected away from and returns to valve. 

Instantly another similar cycle starts. 
If there were no resistance to flow, 
the surge phenomenon would con- 
tinue to repeat itself indefinitely with 
undiminishing intensity. As a result 
of hydraulic friction, however, some 
energy is dissipated into heat and the 
initial velocity V decreases slightly 
throughout the cycle. The amplitude 
of the pressure surges, therefore, suc- 
cessively diminishes until the oscilla- 
tions eventually are damped out. 
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RAPID VALVE CLOSURE 


In a hydraulic system, when the 
velocity of the flowing fluid is changed 
by opening or closing a valve, pressure 
surges result. The amplitude of the 
pressure surge is a function of the rate 
of change in velocity of the mass of 
fluid. 

A pipe through which fluid is flow- 
ing with a velocity of V is shown in 
Fig. 2. When the valve at the end of 
the pipe is closed rapidly, the kinetic 
energy of the moving mass of fluid 
is changed into pressure energy. A 
sudden rise in pressure in excess of the 
normal static pressure thus results. 

Where 

AT = increment of time in closing 
valve, sec 
A V = decrease in velocity in time 
A T, ft per sec 
Ap = resulting pressure rise, psi 
m = mass of fluid the velocity of 
which is changed, slugs 
A = cross-sectional area of pipe, 
sq in. 


then Newton’s second law gives 


Force = — A p4 = m (A V/AT),lb (A) 


in which the negative sign indicates 
that an increase in A p corresponds 
to a decrease in A V. 

If the velocity of the mass m could 
be reduced from V to zero instan- 
taneously, the pressure resulting from 
the instantaneous change in velocity 
would be infinite. In practice, how- 
ever, such an instantaneous change is 
impossible to achieve, and during the 
time of valve closure a series of pres- 
sure waves is created that travel back 
and forth between the pipe extremi- 
ties. 

When complete closure is effected 
before the first pressure wave has time 
to return to the valve, that is, if 
closure is effected in less than the 
time required for the wave to make 
one round trip between the pipe ex- 
tremities, the resulting pressure risc 
is the same as if the valve had been 
instantaneously closed except for the 
effect of the compressibility of the 
fluid and the elasticity of the pipe. 
This type of closure will be referred 
to as rapid closure and occurs when 
the closing time T is equal to or less 
than 2L/a seconds. 


INELASTIC PiPE. Assume that the pipe 
in Fig. 2 is inelastic, that the fluid is 
compressible, and that the valve clo- 
sure is instantaneous. The kinetic en- 
ergy of the moving mass of fluid then 
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Volve 


Fig. 2—Column of fluid in pipe is com- 
pressed when valve is closed rapidly. 


is changed into pressure energy, and 
the fluid column of length L is com- 
pressed the amount A L by the average 
increase A F of the force F produced 
by a pressure surge of amplitude 
A p, or 
AF = A pA/2, lb (5) 
From Eg (1), the bulk modulus is 


ApAL X 12 


4 ^ pL 
A AL X 12 


Ro ow 


K = 
from which 


AL = ApL/K (7) 


The work W;, required to com- 
press the column of fluid the amount 
A L is 


Was sPaLea( 424) x 
2 (S) 


ApLX | (à p* AL 
E^ =. 


Then neglecting the small amount 
of energy that is dissipated in heat 
during this process, the energy equa- 
tion becomes 


yALV?* 


4 (Ap*AL 
144 X 2g 


2K 


(9) 


Ap =(V/12) Vy K/g (10) 
The value of Ap as given by Eq 
(10) is the amplitude of the pressure 
wave that results from the rapid 
change in the velocity of the fluid from 
V to zero in an inelastic pipe. 
From Eq (4) it follows that 

A pA = (y AL/144g) (V/T) 

L = (144 A pg/ vy) (T/V) 


(11) 
(12) 


In time T, the column of fluid of 


length L is compressed into the length 
L minus AL and a wave of compres- 
sion therefore travels the length L in 
that time. Since the column of fluid 
is compressed A L in time T, 
AL=TV (13) 
Equating Eqs (7) and (13) and 
solving for Ap, then substituting the 
value found for Ap in Eq (12) and 
solving for the ratio L/T, 


L/T = 12 Vg K/y (14) 

But L/T is the velocity 4 of the 

compression wave traveling upstream 
the distance L in time T, hence 


a= 12Vg K/y = 68.094VK/y (15) 


Referring to Eq (2), it is evident 
that a in Eq (15) is also the velocity 
of sound in a medium of specific 
weight y and bulk modulus K, there- 
fore, if the pipe were inelastic the 
velocity of the pressure wave would 
equal that of sound in the fluid. 


ELAsTIC PiPE. Assume that the pipe 
shown in Fig. 3 is elastic, that the 
fluid is compressible, that the valve is 
closed rapidly such that T S 2 L/a 
and in this time the velocity of the 
fluid is reduced from V to zero. 

In addition to the work done in 
compressing the column of fluid the 
amount AL as evaluated by Eq (8), 
work is expended in expanding the 
pipe walls. The work Wap done 
in expanding the pipe is the product 
of the average unit stress (psi), the 
cross sectional area of the pipe wall 
(sq in.), and the maximum circum- 
ferential elongation of the pipe wall 
(ft), or 


ApD 
W ap = ( s $ P) (12 L t) X 


( Ap D T r) 
E we 12E 
` 
x (Ap)? DSL 
 &Et 


- (Ap* ADL/2Et (16) 


Neglecting the energy stored in the 
pipe as a result of longitudinal elonga- 


-=-= ~ Elongation 
F. Valve ‘ 9 


Fig. 3—Circumferential elongation of pipe when fluid velocity suddenly becomes zero. 
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Bulk modulus K= 250,000 psi 


— — + €-—- 


o, Velocity of pressure wave , ft per sec 


20 40 60 80 


T] Specific weight ¥*52ibpercuft | 


100 


a, Velocity of pressure wove, ft per sec 


120 140 


0/t, I.D. of pipe / woll thickness 


Fig. 4—Velocity of pressure wave in oil column in 
pipe of different diameter to wall thickness ratios. 


tion and also neglecting the energy 
dissipated in heat, and denoting the 
pressure energy stored in the com- 
pressed column of fluid by W,;. 
the energy equation becomes 


m V?/2 = Wat + Wan 
(Ap)? AL 


(Ap)? A DL 
2 Et 

or 

—  — 68.094 yV 

— M4g Ny ((1/ K) 4- (D/E 0) 

When T = (2L/a), the value of 
A p given by Eq (17) is the ampli- 
tude of the pressure wave resulting 
from a rapid valve closure. 

After a small closing movement of 
the valve, a pressure wave travels 
from the valve upstream with velocity 
a. In any differential element of time 
dT, this wave will have a differential 
pressure rise dAp, and the wave will 
have traveled a distance 


L = ad z 
In addition, from Eq (4) 


yAadT ( dV 
1449 \ aT 


which reduces to 


Ap 17) 


— Á dâp = 


ya 


tps -iiy 


dV (18) 


Integration of Eq (18) between 
the limits of the normal velocity V 
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and the reduced velocity Vg that re- 
sults from partial valve closure gives 
the maximum pressure rise; hence 


ya 


— — 


(V —Vr) (19) 
Where p denotes the normal static 
pressure immediately upstream of the 
valve and pax denotes the maximum 
pressure 


PmMax =p+ApPD (20) 


If the velocity is changed from V 
to zero, the amplitude of the pressure 
wave is 

Ap-vyaV/l4g (21) 
Equating Eqs (17) and (21) gives 
68.094 
© Wy (Q/K) + (0/20) 

The value of a given by Eq (22) 
is the velocity of the pressure wave 
when both the fluid and the pipe are 
considered elastic. 

The charts, Figs. 4 and 5, which 
are based on Eq (22), give the veloc- 
ity of the pressure wave versus D/t 
ratios for an oil column and a water 
column and pipe of different matc- 
rials. The application of the charts 
and the foregoing equations is dem- 
onstrated by the following examples. 


(22) 


ExAMPLE 1. Oil with a specific 
weight of 52 Ib per cu ft and a bulk 
modulus of 250,000 psi flows at the 
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——————— — 
Bulk modulus K* 300,000 psi 
| Specific weight ?*6242 Ib per cu ft 


t- 
+— + - 


+ 


120 140 


D/t; 1.0. of pipe /woll thickness 


Fig. 5—Velocity of pressure wave in water column in 
pipe of different diameter to wall thickness ratios. 


rate of 40 U. S. gpm through a stain- 
less steel pipe. The pipe is 40 ft 
long, 1.5 in. O.D, 1.402 in. LD, 
0.049 in. wall thickness, and has a 
modulus of elasticity E of 29 X 109 
psi. The normal static pressure im- 
mediately upstream of the valve is 
500 psi absoiute. When the flow is 
reduced to zero in 0.015 sec by closing 
a valve at the end of the pipe, what is: 
(A) The velocity of the pressure 
wave; (B) the period of the pressure 
wave; (C) the amplitude of the 
pressure wave; and (D) the maxi- 
mum static pressure at the valve. 


SOLUTION: 
(A) From Eq (22), the velocity of 
the pressure wave is 

68.094 P 


oom | 52 (1/25 X 10) + 
(1.402/29 x 10* x. 0.049] 


= 4228 ft per sec 

Alternate solution using Fig. 4: 

Djt 1.402/0.049 = 28.6 
For stainless steel pipe having a D/t 
ratio of 28.6, the velocity a of the 
pressure wave is 4228 ft per sec. 
(B) The time for the pressure wave 
to make one round trip between the 
pipe extremities, or one interval, is 

2L/a = 2 x 40/4228 - 0.0189 sec 
and the period of the pressure wave is 


2 X (2L/a) = 2 X 0.0189 = 0.0378 se 
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(C) Since the time of 0.015 sec for 
valve closure is less than the interval 
time 2L/a equal to 0.0189 sec, the 
pressure surge can be computed by 
Eq (21) for rapid valve closure. 

The velocity of flow is 


40 X 231 X 4 
60 X x X 1.402? X 12 


Fa 


= 8.3 ft per sec 


The amplitude of the pressure wave 
from Eq. (21) is 


92 X 4228 X 8.3 
Ap= 2 


144 x 32 


= 393.5 psi 


(D) The resulting maximum static 
pressure immediately upstream of the 
valve from Eq (20) is 


Puax = 500 + 393.5 = 893.5 psi abs 


ExAMPLE II. What would be the 
pressure rise in Example I if the pipe 
was aluminum instead of 
steel ? 


stainless 


SOLUTION: From Fig. 4, for alumi- 
num pipe having a D/t ratio of 28.6, 
the velocity a of the pressure wave is 
3655 ft per sec. 

The time for one interval of the 
pressure wave is then calculated from 
2L/a — 2 X 40/3655 = 0.02188 sec 

Since the time of 0.015 sec for 


valve closure is less than the interval 
time 2 L/a equal to 0.02188, the pres- 


GRADUAL VALVE 


When the closing time T is greater 
than one interval 2L/a, the pressure 
wave is reflected from the valve and 
travels again upstream with the ve- 
locity a. The number of pressure wave 
intervals during the time T of valve 
closure is 

N = T/(2L/a) (23) 
and the amplitude of the pressure 
wave during any interval is propor- 
tional to the decrease in velocity dur- 
ing that interval. The total pressure 
change at any instant during the clos- 
ing of the valve is the sum of the 
amplitudes (positive or negative) of 
the pressure waves produced up to 
that time. The fluid velocity V, during 
any pressure wave interval is the 
normal velocity V minus the sum of 
the decreases in fluid velocity in the 
preceding intervals. 

If during the nth interval the de- 
crease in velocity is A V,, then in 
accordance with Eq (19) the increase 
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sure rise can be computed by Eq (21) 
for rapid valve closure. 


52 X 3655 X 8.3 


AP = -i44 x322 


= 340.2 psi 
and the resulting maximum static pres- 
sure at the valve is 


pmax = 500 + 340.2 = 840.2 psi abs 


ExAMPLE III. What would be the 
pressure rise in Example I if the flow 
medium were water having a bulk 
modulus K of 300,000 psi and a spe- 


cific weight of 62.42 Ib per cu ft? 


SOLUTION: From Fig. 5, for a stain- 
less steel pipe having a D/t ratio of 
28.6, the velocity a of the 


wave is 4147 ft per sec 


pre ssure 


The time for one interval of the 


pre ssure Wave IS 


2L/a = 2 


40/4147 = 0.01929 sec 
the time of 0.015 sec for 
valve closure is less than the interval 
time 2L/a equal to 0.01929, the pres- 
sure rise can be computed by Eq (21) 
for rapid valve closure. 


Since 


62.42 X 4147 X 8.3 


AP = Eaa 


= 463.4 psi 


and the maximum static 
the valve is 


pressure at 


PMAX = 500 + 463.4 = 963.4 psi abs 


CLOSURE 


in pressure during the nth interval is 

Apna = (ya/144g) AV, 24 
and the velocity of the fluid after the 
nth interval is given by 


=n 
v-), 
X 


1 


e: 


Vn = 


A pi ) n 


(25) 


in which p is the normal static pres- 


sure immediately upstream of 
valve before valve closure 


the 
when the 
fluid velocity is V, and ¢, is the flow 
coefficient of the valve at the wth in- 
terval, and pg is the static pressure 
immediately downstream of the valve. 

The sum of the terms included in 
parentheses under the radical sign in 
Eq (25) represents the static pressure 
immediately upstream of the valve 
when the fluid velocity is V,. The 
second term in these parentheses rep- 
resents the pressure rise, which is 


equal to the algebraic sum of the am- 
plitude of the pressure waves, or 


i=] 
A Pi = A Pa — A Par + 


i-n 

A Pa-2 — Apn-s + ....% Ap (26) 
In Eq (25), the term and its evalu- 

ation that represents the total decrease 


in velocity in » intervals is 


(27) 
The value of the factor $, depends 
upon the rate of change in the area 
of the throttling orifice and in the 
change in the coefficient of discharge 
Cp. If the area of the throttling ori- 
fice before closure is A, and the cross 
sectional area of the pipe is A, the 
volume rate of flow Q is 
AV Cp Ao 
144 ^ 144 


V» 144 (p — pj) 
Y 


From Eq (28) the fluid velocity is 


Q = X 


(28) 


V 2 12 N2g/4 (A,/A) Cop — pa 
(29) 
which can be written in the form 


V6 Vp — pa (30) 


hence 


@ = 12Cp (A./A) N2g/vy 
V/Vp — pa 
and for the nth interval 


Pn 12 CDn (An/A) V2g Y 

Vn/ NPn — Das (32) 

For the mth interval, if the closing 

velocity of the valve and the rate of 

decrease in orifice area are uniform, 
and Cp is constant 


gn = [1 — (n/N)] 
substituting from Eq (23) 


(33) 


ó» 7 [1 — n (2L/aT)] $ (34) 


With a value for $, determined 
from Eq (34), the pressure rise at 
any instant during the closing of the 
valve can be computed by solving Eqs 
(24) and (25) simultancously. 

The value of $4, as given by Eq 
(34) is applicable only to uniform 
valve closure, that is, when the clos- 
ing velocity of the valve and the de- 
crease in orifice arca are uniform. In 
practice, uniform valve closure is 
rarely attained. 

The mathematical method pre- 
sented, however, may also be applied 
to nonuniform valve closure because 
the factor n appearing in Eq (25) 
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Api, Maximum static pressure, psi (ABS) 


pii 


Pa 


0.0189 00378 


Fig. 6 


T, Time of valve closure, sec 


4p; , Pressure rise ,ps! 


i=l 
isn 


Fluid velocity, ft per sec 


2 
N=T/(2L/a), Intervals 
0.0567 00756 


00950 


50 
OO! 0015 002 
T, Time of valve closure, sec 


003 004 006 00800 








Fig. 6—Plot of the solution of Example IV giving the 


static pressure immediately upstream of the valve and 
fluid velocity during valve closure. 


Fig. 7—Pressure rise for different times of valve 


closure, Example I, in stainless steel pipe with oil and 
water as flow mediums. 


Fig. 8—Values of valve coefficient ¢n, Example IV, at 
different times of valve closure; also a typical curve 


N= T/(2L/a), Intervals 
for nonuniform valve closure. 


0.0189 00378 00567 00756 00950 


and defined by Eq (32) is a function 
of the closing characteristics of the 
valve. If great accuracy is required, it 
may be necessary to conduct a study 
of the hydraulic and mechanical clos- 
ing characteristics of the specific valve 
to determine the proper value of ¢, 
with relation to the time of closure. 


EXAMPLE IV: To demonstrate the 
application of the equations for grad- 
ual valve closure, assume that in Ex- 
ample I the valve closure is uniform 
and that closure takes place in 0.095 
sec, and that the pressure p, down- 
stream of the valve is atmospheric or 
14.7 psi abs. Find the resulting pres- 
sure rise? 


T,Time of valve closure, sec 


SOLUTION: The time 2L/a of one in- 
terval, as calculated in Example I, is 
0.0189 sec. Then from Eq (23), the 
total number of intervals N 
which valve closure occurs is 
N = 0.095/0.0189 = 5 

As computed from Eq (3), page 
147, Product Engineering, April 1951, 
“Calculating the Energy Losses in Hy- 
draulic Systems”, the pressure loss in 
the pipe at a flow rate of 40 U. S. 
gpm is about 4 psi. Since this loss 
is small, the normal static pressure p 
of 500 psi abs immediately upstream 
of the valve may be considered as 
constant regardless of the change in 
velocity during closing of the valve. 

As previously determined, V is 8.3 


over 
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ft. per sec, then the value of @ from 
Eq (31) is 
= 8.3/V500—14.7 = 0.377 
First Interval: 
For the first interval, Eq (33) gives 
é: = (1—(1/5)] 0.377 = 0.302 
and by Eqs (24) and (25) 
62 x 4228 " 
144 x 33.3 ^ V 
= 47.4154 V,; 
V =8.3-AV; 
= 0.302 V¥(500 + âp) — 14.7 (25A) 
Solving Eqs (24A) and (25A) simul 


taneously 


Ap = 


(24A) 


A Vi — 10.462 — 9.209 = 1.25 ft per sec 


A pı = 47.415 X 1.25 = 59.30 psi 
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and trom Eq (25A) the fluid velocity 
for the first interval is 
Vi=V—AV, = 8.30 — 1.25 
= 7.05 ft per sec 

The decrease AV, of 1.25 ft per 
sec, therefore, results in a pressure 
rise Ap, of 59.30 psi during the first 
interval, and the static pressure imme- 
diately upstream of valve increases to 
pı = p + â p = 500 4 

= 559.3 psi abs 


59.30 


Second Interval: 
$» = [1 — (2/5)] 0.377 = 0.226 

At the beginning of the second in- 
terval, the first pressure wave of am- 
plitude -+59.3 psi will have returned 
to the valve as a wave of subnormal 
pressure and will reduce the static 
pressure during the second interval by 
that amount. By Eqs (24) and (25) 


A P = 47.415 AV: 
V: = 8.30 - 


(24B) 
(1.25 -- AV 9) = 0.226 
(25B) 


X500 4- (^ pm — 59.30) — 14.7 


Solving Eqs (24B) and (25B) 

AV, = 8.262 — 6.349 = 1.91 ft per sec 

Apo = 47.415 X 1.91 = 90.56 psi 
therefore 

V= V — (AV: + AV 

=8.30—(1.25 + 1.91)=5.14 ft per sec 
and the static pressure immediately 
upstream of the valve becomes 

P =p+Aâpm— AA 
500 + 90.56 — 59.30 
531.26 psi abs 

In a similar manner, corresponding 
values can be computed for the third, 
fourth, and fifth intervals. The values 
thus obtained are plotted in Fig. 6. 
The maximum pressure being 559 psi 
abs during a closing time of 0.095 
sec or 5 intervals. The pressure rise 
resulting from a valve closure of 
0.095 sec is only 5) psi. In Example 
I, where the time of valve closure is 
0.015 sec, the pressure rise is 393 psi. 

The pressure rise for different times 
of valve closure are shown in Fig. 7 
for the stainless steel pipe, Example 
I, with oil and water as mediums. 

Values of the valve coefficient ¢, 
versus time of valve closure as used 
in the preceding example are given in 
Fig. 8. The curve can be constructed 
from Eq (32) after values of th 
orifice area A, and the coefficient of 
discharge Cp, have been determined 
for the specific valve. In Fig. 8 is also 
shown a typical curve for nonuniform 
valve closure. 
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COMPOUND PIPE LINE 


In a compound pipe line consisting 
of several sections of different diam- 
eters as shown in Fig. 9, the equiva- 
lent fluid velocity and the effective 
velocity of the pressure wave can be 
determined as follows. 


Where 
Ly, In, ..Ln = length of each section of 
pipe of constant dia, ft 
ie ks = velocity of pressure wave 

in the respective pipe 
sections, ft per sec 
= effective velocity of the 
pressure wave, ft per sec 
= velocity of fluid in the re- 
spective pipe sections, ft 
per sec 
= equivalent fluid velocity, 
ft per sec 
G, = rate of flow in respective 
section, U. S. gpm 
D, = inside diameter of re- 
spective pipe, in. 


The fluid velocity in an individual 
pipe is 

V, = 0.4085 G,/D,? (35) 
and the equivalent fluid velocity Vg 
in the compound pipe line is 
ETSI 


V. E227 
” acd 


. + Lan 
The effective velocity ag of the pres- 
sure wave in the compound pipe line 


(36) 


ag = 
Lı + Ia t .....Ln 
Li/ai) + (La a4) T T 


(37) 
(Laaa) 
EXAMPLE V. Assume that the pipes 
shown in Fig. 9 are stainless steel and 
the wall thickness ¢ of each one is 
0.049 in.; that the medium is water 
and the rate of flow is 40 U. S. gpm; 


and the Jengths of the pipes are 
Ly ="25 ft; Le = 15 ft; Ls = 10 ft 


and that the 
pipes are 


inside diameters of the 


D; 21.402 in.: D = 1.152 in.; 
Ds = 0.902 in. 


What is the equivalent fluid velocity, 


and what is the effective velocity of 
the pressure wave? 


SOLUTION: For pipe I: 
D,/t; = 1.402/0.049 = 28.6 

from Eq (35), the fluid velocity is 
V, = 0.4085 X 40/1.402? = 8.3 ft 


per sec 

for these values, Fig. 5 gives the 
velocity of the pressure wave in pipe I 

a, = 4147 ft per sec 
For pipe II: 

D;/t, — 1.152/0.049 — 23.5 
from Eq (35) 

V: = 0.4085 X 40/1.152 — 12.3 ft 

per sec 

and from Fig. 5 

a, = 4234 ft per sec 
For pipe III: Using a similar pro- 
cedure 

V; — 20.1 ft per sec 

a; = 4326 ft per sec 
For the compound pipe line: from 
Eq (36), the equivalent fluid velocity 
is 
y, 4 29 X 83 + 15 X 12.3 + 10 X 20.1 

sgi 25 +15 +10 

= 11.9 ft per sec 
and from Eq (37), the effective ve- 
locity of the pressure wave is 
v» asian ES 
~ (25/4147) -- (15/4234) 4- (10/4326) 

, 4209 ft. per sec 


ng 


PRESSURE SURGE SUPPRESSION 


Pressure surges can be minimized 
by increasing the overall elasticity of 
the hydraulic system by installing a 
sealed pressurized air chamber (ac- 
cumulator) in the hydraulic circuit as 
shown in Fig. 10. In such a circuit 
as the valve is closed, the kinetic en- 
ergy of the flowing fluid is dissipated 
in compressing air in the suppressor. 
Thus, a gradual deceleration of the 
fluid takes place, regardless of the 
rapid closing of the valve, and pres- 
sure surges of small amplitude result. 

Since the pressure wave originates 
immediately upstream of the valve, 
the surge suppressor to be most effec- 
tive should bc placed as close to the 


valve as possible on the upstream side. 

For rapid valve closure, Eq (17) 
indicates that amplitude of pressure 
wave is of the same magnitude re- 
gardless of increase in the length of 
the pipe line, and depends only on the 
total change in velocity of the flowing 
fluid, and on the velocity of the pres- 
sure wave. When a pressure relief de- 
vice such as a sealed air chamber is 
used, however, the length of the pipe 
line is of utmost significance because 
the total mass of fluid flowing in the 
pipe determines the kinetic energy that 
is to be dissipated in compressing the 
air in the surge suppressor. 

Upon closing the valve the column 
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of fluid, because of its inertia, con- 
tinues to flow into the sealed air 
chamber with diminishing velocity. 
The air is thus compressed, and the 
increase in pressure acts as a decelerat- 
ing force upon the mass of flowing 
fluid. The device reduces surge pres- 
sure with time much like that result- 
ing from gradual valve closure. 

The action of the elastic air cham- 
ber results in a slow primary pressure 
oscillation. 

Where 


vap = volume of air at pressure p, 
cu in. 


VApmaz = Volume of air at maximum 
pressure Pmaz, CU in. 

r = period of oscillation of air cushion 
in a sealed chamber, sec 
If both the pipe and the fluid are 
considered to be inelastic, the period 
r of oscillation of the elastic air in 
the chamber is 


r = 0.1512 VyLva,/A pg (38) 


Fluid and pipe, however, are elas- 
tic and rapid secondary oscillations 
occur as previously discussed. With a 
surge suppressor in the system, the 
following mathematical approach gives 
results of sufficient accuracy. 

Assume that the valve in Fig. 10 
is closed rapidly and that the velocity 
of the fluid is decelerated from V ft 
per sec to zero in T sec. If the average 
velocity during the time of decelera- 
tion is taken approximately as V /2, 
then the volume of fluid entering the 
surge suppressor may be equated to 
the change in air volume, or 

UAp — Vapmaer = 12 (V/2) AT 
=6VAT (39) 

The following relationship between 

air volume and pressure also exists, 


VApmaz = VAp (p/Pmaz) Vs (40) 


in which equation f,,, is equal to 


Fig. 10—Sealed air chamber installed 
in pipe of hydraulic circuit to re- 
duce amplitude of pressure surges. 


Dmas =P t+Ap 
The value of x in the exponent 1s 
1 for isothermal compression, and 
about 1.4 for adiabatic compression. 
Substituting the value of t4pmae a5 
given by Eq (40) in Eq (39), the 
required air volume at the normal 

static pressure p is 


6VAT 


I- D/Pmaz)" = 


(41) 


VAp = 


When the value of T for a given 
pressure rise is obtained from Fig. 7 


>" , 


Eq (41) includes the effects of elas- 
ticity of pipe and fluid. 

In the magazine Nenth (Water), 
Jan. 1939, W. L. Borendans gives the 
following approximate formula for 
the air volume assuming pipe and 
fluid inelastic, isothermal compres 
sion of the air, and rapid closure: 

VAp = 
yLA V! 


accedit ERR ies 12) 
24 g p [(p/Pmez) —-1-4 log. (Dmaz /p)] 


The results obtained when using 
Eqs (41) and (42) are of interest. 


EXAMPLE VI. Assume that in Ex- 
ample I, an air chamber type surge 
suppressor, as shown in Fig. 10, is to 
be used to limit the pressure rise to 
90 psi. Find required air volume? 


SOLUTION: As given in Example I, 
the normal static pressure p is 500 psi 
abs, the velocity V of the fluid is 8.3 
ft per sec, and the cross sectional 
area A of the pipe is 1.544 sq in. 
From Fig. 7, 0.064 sec is time T 
required for valve closure, or time 
required for deceleration of the fluid, 
that results in a 90 psi pressure rise. 
The mayimum static pressure is 


Paes = 500 + 90 = 590 psi abs 


Substituting in Eq (41) and as- 
suming isothermal compression, where 


Volu.-@ of air at : 
pressure ptdp . 
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x equals 1, the required air volume is 


6 x 8.3 X 1.544 X 0.064 
1 — (500/590) 
= 32 cu in. 

Assuming adiabatic compression, 
where x equals 1.4, the required air 
volume v4, is 44.1 cubic inches. 

Using Borendans’ equation, the re- 
quired air volume v4, is 44.4 cu in. 


VAp = - 


CONCLUSIONS 


The maximum amplitude of the 
pressure wave immediately upstream 
of a rapidly closed valve, that is, when 
T is equal to or less than 2L/a, is di- 
rectly proportional to the total change 
in fluid velocity and to the velocity 
of the pressure wave. 

When the condition expressed by 
T-—2L/a exists, the amplitude is not 
affected by a change in the length of 
the hydraulic line. 

When the condition expressed by 
T>2L/a exists, the amplitude of the 
pressure wave increases with increas- 
ing line length. 

The amplitude of the pressure wave 
may be reduced by: (1) Increasing 
the time of valve closure, thus increas- 
ing the number of pressure wave in- 
tervals; (2) increasing the pipe diam- 
eter, thus reducing the fluid velocity; 
and (3) decreasing the thickness of 
pipe wall and using pipe made of a 
material having a lower modulus of 
elasticity to reduce the velocity of the 
pressure wave; and (4) installing a 
surge suppressor in hydraulic circuit. 

The air chamber type suppressor is 
the most efficient means of . limiting 
the pressure surges to reasonable de- 
sign values. 

Any increase in the overall elas- 
ticity of the hydraulic line will reduce 
the amplitude of the pressure waves. 


Fig. 9—Compound pipe line that consists 
of three sections of different diameter. 


Sealed air chamber + 


Volume of air 
at pressure p 





Remote Control of Double- 


These six circuits were selected as practical examples of the choices a design 
engineer has with modern pilot-controlled, pressure-operated air control valves. 


FRED W. HICKS 


Chief Engineer—Valves, Hannifin Corporation 


1 ALL PNEUMATIC CIRCUIT.—Two 3-way 
a “master” valves are controlled by a single pilot 
valve. One of the master units is “Nermaily 
Closed”; the other “Normally Open” as shown in 
the diagram. For the conditions shown, the two 3- 
way valves are identical; only the pipe connec- 
tions differ. Although a hand-operated pilot valve 
is shown, a foot-, cam-, or solenoid-operated unit 
could be substituted. The only electrical require- 
ment for this circuit is that of the solenoid-actuated 
pilot. This is an advantage for installations involv- 
ing hazardous atmospheres. Also, it is usually desir- 
able to mount the two master valves as close as pos- 
sible to the cylinder ports, but the pilot valve can 
be located at any convenient, remote point. 


--* 


Normally closed 

2 ALL ELECTRIC CIRCUIT—Two 3-way sol- 

s enoid "pilot-master" valves. These have in- 
tegral solenoid pilot heads, eliminating the separate 
pilot in the circuit above. Solenoids are connected 
in parallel in the electrical circuit, so the two valves 
will operate simultaneously. (Again, one valve op- 
erates "Normally Closed"; the other "Normally 
Open”; and the two valves are identical, simply be- 
ing assembled and connected differently). Both this 
circuit and the circuit shown in Fig. 1 are fast act- 
ing because, with the two 3-way master valves 
mounted directly at the cylinder ports, it is possible 
to exhaust the air from in front of the piston rapidly. 
However, this all-electric circuit, is the faster of the 
two and is particularly well-suited to large, long- 
stroke cylinders. 


3 ALL PNEUMATIC CIRCUIT—One 4-way 

—» master valve is controlled by a 3-way pilot 

valve. Here the pilot valve shown is of the "hand 

toggle" type. If the cylinder is to advance and hold, 

as in a clamping application, a locking hand toggle 

valve might be used. Or this could be a foot-operated 

pilot valve, locking, aon-locking. While the use of a 

4-way master valve—rather than two 3-way master 

valves—leads to a simpler circuit diagram, good 

practice limits this circuit to small and medium- 

sized cylinders. On a large, long-stroke cylinder, Air supply 
two 3-way valves, one at each port of the cylinder, filtered and lubricated 
will operate the cylinder faster and conserve air, be- p 
cause they eliminate the filling and exhausting of Lus 
long runs of large pipe between a 4-way valve and 

the pneumatic cylinder. 
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Acting Pneumatic Cylinders 


Each of the circuits shown provides simple, "advance-retract" operation of the 
cylinder, yet they form the basis for solving complex air control problems. 
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ALL ELECTRIC CIRCUIT—One 4-way sole- 

a noid pilot-master valve. This is a 4-way valve 
with the same type of integral pilot head used to ac- 
tuate the 3-way pilot-master valves. This valve, too, 
operates almost instantaneously, and within the limi- 
tations mentioned under Fig. 4, it provides fast 
operation. With the particular design of 4-way valve 
shown, it is possible to reverse the action of 
the cylinder simply by using the left-hand port in- 
stead of the right-hand port as the inlet. This 
avoids criss-crossing the lines from the valve to the 
cylinder ports. In any of these electrically controlled 
circuits, cam-operated switches could have been 
substituted for the push button switches shown. 


5 MOMENTARY CONTACT CIRCUIT—One 
e 4-way solenoid pilot-master valve, solenoid- 
controlled in both directions. The pilot valve in this 
integral pilot head is mounted between two sole- 
noids. Momentarily energizing one solenoid causes 
the pilot valve to shift, and with it the main or mas- 
ter valve. Both valves remain shifted until the other 
solenoid is energized. Push buttons or limit 
switches need only be touched when this valve is 
used, and complicated electrical circuits are avoided. 
Also, with this type valve, there is no possibility of 
an accidental reversal of the cylinder resulting from 
electrical power failure, as there might be when a 
single-solenoid type valve is held in the actuated po- 
sition by continually energizing its one solenoid. 


6 COMBINATION CIRCUIT—One “pilot-mas- 
s ter" valve and one master valve. Here tle sol- 
enoid-controlled pilot-maste* valve, operating "Nor- 
mally Closed," acts both to admit air to the cylinder 
for the advance stroke and, at the same time, to 
actuate the "Normally Open" master valve so that it 
closes to pressure and opens to exhaust, thus permit- 
ting the piston to advance. While this is the most 
economical circuit for the electric control of double- 
acting cylinders, care must be taken in piping it to 
make sure that back pressure on the return stroke 
does not prevent the master valve from reversing. 
This will not ordinarily be a problem if the line to 
the head of the master valve is made large enough. 
If tubing is used, it should not be smaller than 1 in., 
inside diameter. 





Seven Methods for Solving 


WARREN W. BRADLEY 
Douglas Aircraft Company, Inc., Santa Monica, Calif. 


STRUCTURAL TESTING as practiced in the aircraft 
industry is often thought of as the simple loading 
of wings with sand bags to check their load-carrying 
capacity. This field of testing has been developed 
greatly in the few years since this interpretation was 


too bulky, systems of hydraulic jack loading through 
linkages were developed. 

Since World War II, the design of guided mis- 
siles has forced airframe manufacturers to pay spe- 
cial attention to structural testing. Some missiles 
are subjected to very high accelerations during 
launching, and consequently, means for duplicating 
such conditions in the laboratory have had to be 


correct. As the loads on structural members in- 
creased, it became necessary to test load them with 
more dense materials, such as lead or cast iron, in 
order to avoid top-heavy and dangerous loads in 
the laboratory. But even this arrangement became 


devised. The facilities thus developed are of interest 
to designers of equipment carried within missiles, 
as well as to structural designers. This is because 
malfunctioning of electronic and hydraulic devices 
under impact conditions is as much of a problem as 


1 HYDRAULIC JACK LOADING. This type of 
* structural test permits checking the performance of 
an airplane wing as a whole, especially such critical 
details as the intersections of the wings and nacelles 
and operation of the ailerons while the wing is deflected. 
Usually, no attempt is made to simulate precisely the 
load distribution throughout the surface of the wing, 
because these details are studied in supplementary tests 
of smaller wing test sections. 

The function of this test mechanism is to apply a 
series of concentrated loads to the spar caps so that the 
proper shear, bending moment, and torque can be devel- 
oped at any point on the wing. Gussetted “T” section 
fittings are bolted to the spar caps as shown and coupled 
in pairs by double channel beams using a slotted connec- 
tion at one end to avoid objectionable constraint. To each 
beam is applied a single concentrated load of magnitude 


equal to the required increment of shear at 
that location. Loading points are inter-con- 
nected in groups by “whiffletree” systems, 
each of which is connected to one end of a 
walking beam. Other end of walking beam 
is attached to a hydraulic tension jack which 
applies the load. Distances from the walk- 
ing beam fulcrums to their jack attachment 
points are selected so that all jacks can be 
operated at the same pressure. 
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Structural Test Problems 


the design of the structure for the same conditions. 

Another problem brought about by the missile 
program, and also by the development of very high 
speed piloted aircraft, is that of loading fins and 
other components at elevated temperatures. This is 
necessary because of the aerodynamic heating that 
occurs in a missile flying at high supersonic speed. 
The structural test problem in this case usually con- 
sists of setting up equipment that will: (1) Heat 
the structure to design temperature at a definite rate 
and with a certain required pattern of temperature 
gradient; (2) apply a properly distributed load to 
the structure at the right instant; and (3) obtain a 


Cylinder A chombers: 


record of time versus temperature, load and deflec- 
tion up to and including the time of failure. 

Usually the device used to solve this type of prob- 
lem is improvised to fit the particular job. But since 
there is rarely another test of similar nature, the test 
equipment is usually scrapped after the test is com- 
pleted. Thus, most of the equipment is designed 
as economically as possible, using welded steel con- 
struction and as little machine work as possible. 
There are, however, test devices that can be adapted 
to various test requirements, and they are used over 
and over again. The following studies include 
examples of both kinds of equipment. 


has reached the desired value, p,, the force exerted by 


— — ai the piston in B moves the beam in a counter-clockwise 
: direction about the fulcrum point D, which pulls down 
the piston in cylinder A, allowing the valve ball to reseat. 

If pressure p; decreases, the beam becomes unbalanced 
and rotates counterclockwise about the fulcrum. This 
pushes the plunger down in cylinder C, unseating the ball 
valve, allowing fluid to bleed back to the reservoir until 
the system regains equilibrium. The hand wheel controls 
position of fulcrum, and hence ratio of fi to ps. 


From pump? 


2 HYDRAULIC PROPORTIONING VALVE. In a 
a typical static structural test, loads are applied simul- 
taneously to different points of the test structure by 
hydraulic jacks. Generally, each jack is required to be at 
a different load, but the loads must always be at the 
same ratio to each other as they are increased in incre- 
ments from the zero starting point, until the structure 
fails. Sometimes this is accomplished by having a 
separate hydraulic pressure system for each jack which 
is controlled by a man operating an individual hydraulic 
pump and manual relief valve. 

A more satisfactory method is to use hydraulic pro- 
portioning valves. Here, each pressure is controlled auto- 
matically by such a valve. Fluid from the hydraulic 
pump at pressure f; flows into the upper and lower 
chambers of cylinder A. The pressure acting on the 
bottom of the piston moves the latter upward until the 
projection on the top of the piston unseats the spring- 
loaded ball check valve. Fluid then bleeds into the 
middle chamber and from there into the bottoms of cylin- 
ders B and C, and to the test jack. When this pressure 


(continued on next page) 


Product Engineering — September, 1953 173 





DEAD WEIGHT TEST. In a typical design 
condition for a transport airplane, the external 
upward acting wind load is counteracted by internal 
down loads representing inertia forces acting on pas- 
sengers and cargo. In static testing to simulate these 
conditions, the time-honored method has been to dis- 
tribute pig lead along the fuselage floor and cargo 
compartments. Instead of this, metal bands are 
sometimes attached to the outside of the fuselage skin 
and loaded tangentially from the outside. Although 
this newer method has many obvious advantages, it 
does position the load into the fuselage in a unrealis- 


tic manner, and it fails to give a test of the floor 
structure. 


A compromise method that does simulate actual 
conditions utilizes water as the loading medium. 
Welded sheet iron tanks are arranged along the floor 
of the fuselage, one row on each side of the fuselage 
centerline. Each row is filled through a manifold 
that extends along the outboard side of the fuselage 
floor; and each tank has a gage glass and shut off 
valve. 

When extremely high unit loading has to be simu- 
lated as is sometimes necessary in large fuselages like 
the DC-6, the tanks can be designed in sections. Each 
section will then easily pass through the main doorway. 
Once within the fuselage, the various sections are 
welded together at their respective locations. 


Seat lock operating” 
lever 


4 MECHANISM WEAR TEST. Passenger seats in the DC-6 series airliners 

* incorporate a mechanism that allows the passenger to incline his seat back- 
ward at any desired angle within design limits and to lock it there. This lock 
mechanism is also designed so that the seat back can be pushed easily into the 
forward position, overriding the lock, when the seat is not occupied. 

The test equipment shown is designed to apply, repeatedly, the loads and 
motions to a seat lock mechanism such as it would receive in service. The test 
assumes that the passenger first leans against the seat back, presses the release 
button allowing the seat back to tilt to a position near the end of its travel, and 
then releases the button which engages the brake mechanism. At the end of the 
flight, the unoccupied seat is pushed to the upward position without being unlocked. 
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The load beam in the test rig at left is 
shown in the dropped position. Cam C 
has lifted the roller from cam A and, in 
so doing, slackened the chain and engaged 
the seat lock. 

The testing machine is driven by a 
12-rpm output geared electric motor that 
rotates two cams. The sequence of op- 
eration is as follows: With the loading 
beam in the up position (corresponding 
to the forward position of the seat back), 
cam A releases the seat lock allowing the 
beam to drop until cam C engages the 
seat lock which stops the loading beam 
at a point representing the seat’s reclined 
position. Cam C is controlled by the 
loading beam, rather than by the rotating 
shaft, because variation of the friction of 
the seat lock causes a change in the timing 
of the drop of the loading beam. The 
final part of the cycle consists of lifting 
the loading beam by means of cam B, 
while the brake is held by cam A in the 
engaged position, allowing it to drag as 
originally assumed. 

This method of testing is typical of 
many rigs especially designed for checking 
wear in high-durability mechanisms. 
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5 DROP TESTING TECHNIQUES. Landing gears 
* are frequently drop tested by attaching them to 
the bottom of a steel cart that slides down a vertical 
track. After the cart is lifted a required distance and 
the wheel rotated at a speed corresponding to the land 
ing speed of the airplane, the cart is allowed to fall. 
The shock absorber and tire absorb the energy of 
impact. 

A more true-to-life condition is obtained by dropping 
a complete airplane. The deflections of the airframe act 
as part of the regular shock absorbing system, affecting 
the loads in the landing gear shock absorber. Further- 
more, drop testing the complete airplane is a strength 
test of the airplane structure itself. 

The example illustrated below is a compromise in that 
only the structure in the region of the landing gear is 
included in the test. The empennage and landing gear 
are guided so that they move in a vertical plane with- 
out rotation. This is done with the four-bar linkage 
connecting the test section to the fixed test structure. 
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In the down position, the tire rests on a "reaction plat- 
form," which contains an electric strain gage load meas- 
uring device. The signal from this load pick-up is 
transmitted to an oscillograph so that during the impact 
there will be a record of the wheel reaction at any instant. 
The oscillograph also receives signals from slide wire 
position indicators that measure the height of the landing 
gear, relative to the ground, and the travel of the shock 
absorber cylinder. At the same time, dynamic measure- 
ments of oil and air pressures in the shock strut, and 
strain gage measurements at critical locations in the 
structure are recorded. 

It is sometimes necessary to measure high acceleration 
transient impulses that are difficult to obtain with the 
best of accelerometers. A typical example is a drop test 
in which the maximum acceleration is 35g and the dura- 
tion about 1/50 of a second. The mass is dropped along 
vertical tracks through a distance of approximately 100 
in. onto a preloaded air cylinder. 


The first step in obtaining acceleration by this method 


is to determine the travel of the moving body vs. time 
during the motion. An inch scale parallel to the direc- 
tion of the motion is attached to the mass before it is 
set in motion. A pointer is fastened to a stationary object 
so that the inch scale will pass close to it during the 
motion to be studied, and both will be within the field 
of view of a high speed movie camera during the action. 
Knowing the speed of the camera (in this case, a Fastax, 
3,500 frames per sec), it is relatively simple to plot from 
the record on the motion picture film, a curve of space 
vs. time. Slopes of the space-time curve are measured 
graphically and plotted (at left), resulting in a curve 
of velocity vs. time. In the same way, the slopes of the 
velocity-time curve are measured and plotted, yielding 
the desired curve of acceleration vs. time—the second dif- 
ferential of space with respect to time. 


(continued on next page) 


175 





b BENDING TEST ON CLOSED SEC- 

* TIONS. Frequently it is necessary 
to determine the bending strength of mon- 
ocoque and  semi-monocoque structures 
such as cylinders or wing box sections. One 
of the important problems is to introduce 
the bending moment into the ends of the 
test section so that the bending stress of 
any element in the structure is directly 
proportional to the distance of the ele- 
ment from the neutral axis of the structure. 
Stated algebraically, the stress at any point 
in the test structure must satisfy the funda- 
mental equation f» equals MC/I where fs is 


To carry the desired loads into the cylinder, sixteen equally spaced load- 
ing points are laid out on each end plate in line with the curved wall of 
the cylinder. A concentrated load is applied to each of the points on 
the ead plates, with each load being proportional to its distance from the 
neutral axis. This is accomplished with a system of beams stacked as 
shown around the loading points, and combined with triangular loading 
trusses to which the hydraulic loading jacks are attached. To carry the 
vertical shear load from each triangular truss to the end plate, there are 
mating brackets attached to the plate and truss. These prevent the system 
of beams from rolling. 

Strain gage measurements have demonstrated that this rolling system 
does distribute the load into the test structure in the manner intended. 
Though the cost of fabricating the test structure just described is appreciable, 
the accuracy obtainable in load distribution justifies the time and money. 


the bending stress, M is the bending mo- 
ment, C is the distance to the neutral axis, 
and I is the moment of inertia of the sec- 
tion. 

In the case illustrated, the test section 
is a simple sheet metal cylinder about 40 
in. in diameter. The cylinder is attached 
at each end to a steel plate by a circular 
metal attach angle. The plate is supported 
on a set of rollers which will insure that 
when the test loads are applied, only verti- 
cal reactions will occur at this point without 
any undesired horizontal or rotational re- 
straint. Both M and I are constant through- 
out the length of the test section. The 
distances between the pivot point at the 
base of each plate and its respective out- 
board loading point should be equal. Thus 


with equal jack pressures, the moment will 
uniform throughout the test section. 


7 VACUUM TEST OF PRESSURE VESSELS. The advantage of con- 
= ducting pressure tests of enclosed vessels using a fluid rather than 
air as the pressurizing medium is that the fluid, being relatively incom- 
pressible, does not store much energy when pressurized. The danger to 
nearby personnel when the pressure vessel fails, is therefore lessened, as 
compared to a similar test using air pressure. 

It is possible to enjoy the same advantage in testing for negative pressure 
by submerging the test structure in water and pumping the water from the 
test vessel back into the surrounding water. A further advantage is that 


B8yposs 
line 


Discharge line-” 


the pump can be a simple, available type and will 
continue to operate efficiently at low pressures 
because the density of the water remains constant. 

In the test illustrated, the vessel was designed 
to carry external pressure load. As a fair amount 
of leakage was expected, the vessel was sprayed 
with a material normally used to form a pro- 
tective cocoon around a part stored in an ex- 
posed area. This was effective as a seal although 
some breaks occurred in the cocoon when the 
vessel deflected. Referring to the diagram, the 
est vessel was placed in the tank of water, 
filled completely and the bleed line valve closed. 
The suction line valve, and by-pass line valve 
were opened and the pump was started. Pressure 
in the vessel was controlled by manipulating the 
latter valves and measured with a mercury 
manometer. 

The mode of failure of the vessel was of un- 
usual interest. The surface of the cylinder first 
developed a pattern consisting of system of waves 
between each pair of internal circular stiffeners. 
Each system of waves was 90 deg out of phase 
with the system on either side of it. As the 
pressure was decreased, the waves deepened, un- 
til the cylinder collapsed under the pressure act- 
ing on one of the domed ends. 

The economy and safety that accompany the 
use of a liquid pressure medium are highly de- 
sirable in a variety of specialized applications. 
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A MESSAGE TO AMERICAN 


INDUSTRY ® ONE OF A SERIES 


BRITONS CAN HAVE PROSPERITY 
— |f They Want It 


What is required to get Britain, our key 
ally in the grand alliance of the free world, 
firmly back on her economic feet? The pur- 
pose of this message is to throw light on this 
crucial problem, which afflicts our other Eu- 
ropean allies also. 


At the moment, Britain is enjoying a res- 
pite from the economic crises (of 1947, 1949 
and 1951-52) which have plagued her post- 
war course. This respite may well continue 
for some time. But almost no one whose 
judgment is trustworthy believes that Brit- 
ain has acquired sufficient economic strength 
to safeguard her against further economic 
crises in the years immediately ahead. 


Two British Views 


New and clear light on what should be done 
to that end has recently been shed by two 
noteworthy British publications. One is a 
book, “We Too Can Prosper,” by Graham 
Hutton, distinguished British economic 
writer and administrator. The other is an 
article, “The Riddle of Prosperity,” published 
by THE (London) ECONOMIST, Europe’s most 
eminent economic journal. 


Combined, these two publications present 


in sharp relief the basic problem that must be 
handled successfully if Britain is to be safely 
solvent. As is implied by its title, the Hutton 
book demonstrates that Britain can be made 
prosperous by readily feasible procedures, pat- 
terned on what has been done in the United 
States, to increase its industrial efficiency. But, 
says THE ECONOMIST, with Mr. Hutton’s 
book in mind, this is not the most basic problem, 
which is, “How shall we make the British peo- 
ple determined to be prosperous?” This is a 
problem of incentive or motivation. 


Compared with that of the United States, 
average industrial efficiency in Britain, as in 
most of Western Europe, is low. In his book 
Mr. Hutton remarks that “fifty years ago 
an American industrial worker turned out 
roughly the same amount in a day as his 
opposite number in Britain, Germany or 
France. . . . Today, he turns out from two 
to five times as much." 


In large part it is this lag in output per 
hour or “productivity,” as the technicians call 
it, which makes Britain and other key coun- 
tries in Western Europe a continuing prey to 
economic crises. Moreover, the great disparity 
in productivity between the U.S.A. and most 





of Western Europe is a major barrier to 
knitting the free world into a smoothly work- 
ing economic whole. As one observer put it, 
“when the American economy catches a cold, 
the European economy gets pneumonia.” This 
is largely because Europe is so much weaker 
in productive strength. 


No Shortage of Knowledge 


Yet the knowledge which would enable the 
countries of Western Europe, and particu- 
larly Britain, to increase their industrial 
productivity has been mobilized and is readily 
available to them. It is with this process for 
Britain that Mr. Hutton’s book is concerned. 
In the book he summarizes the findings and 
conclusions, virtually all of them unanimous, 
of 66 teams, composed of British industrial 
managers, technicians, shop workers and la- 
bor leaders. Over a period of three years these 
teams completed a comprehensive series of 
inspection and study trips in the United 
States under the sponsorship of the Anglo- 
American Council on Productivity. The prod- 
uct of that effort, he remarks, is “a set of 
documents the like of which, on such a scale 
and of such practical value, has never been 
seen in the history of international and cul- 
tural borrowing.” 


Psychology the Key 


From study of these documents, Mr. Hut- 
ton concludes that better capital equipment 
is the key technical ingredient of higher in- 
dustrial productivity in Britain, and consti- 
tutes “the most urgent... need of British 
industry.” But he finds that even without new 
capital equipment a “159 rise in productivity 
can still be achieved by reorganization of 
work,” and that such an increase would “solve 
Britain’s chief social and economic problems.” 


Then why is not such an increase in produc- 
tivity, demonstrated by the Anglo-American 


productivity teams to be so clearly within 
technical grasp, promptly forthcoming? Mr. 
Hutton, quoting one of the team reports, 
remarks that, “‘the greatest obstacles to in- 
creased productivity are psychological rather 
than technical.’ We have to deal first and 
foremost with men, not machines.” And THE 
ECONOMIST, pursuing the line of inquiry sug- 
gested, reaches the conclusion that, by and 
large, the people of Britain do not want to 
prosper by being more efficient. THE ECONO- 
MIST says: 


“The real secret of American produc- 
tivity is that American society is imbued 
through and through with the desirability, 
the rightness, the morality of production. 
... But in Britain, if any moral feeling at 
all survives about economic matters, it is 
usually a vague suspicion that economic 
success is reprehensible and unworthy. 
From this difference in attitudes every- 
thing else follows.” 


“How,” asks THE ECONOMIST, “shall we 
set about restoring some belief in the rightness 
of effort, the morality of success?” For this 
question it has no ready answer. Neither 
have we. We are confident that the British 
people will neither be cajoled nor coerced into 
trying to match our productivity. Basically 
the problem seems to be to demonstrate 
clearly to them the truth of the proposition, 
set down by Graham Hutton, that “there is 
no goal, aim or end before a Good Society 
which the raising of that society’s material 
productivity cannot render easier of achieve- 
ment." Doing that in an old and settled coun- 
try like Britain is obviously an extremely 
formidable undertaking. But until it is done, 
the crucial job of getting Britain and the rest 
of Western Europe firmly on its economic feet 
will remain to torment all of us. 
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Wire mesh plot is basis for 
checking velocity pattern 
of gas passing between 
blades in turbine cascade. 


NDUSTRY has long used models of one 

kind or another to assist in the design, 
improvement and marketing of products. 
But their importance has seldom been so 
evident as the present when industrial and 
consumer products are becoming more 
complex, performance standards are being 
set higher, and styling is being depended 
upon to make a product stand out above 
competition. 

The net result of this trend is to raise 
appreciably the cost of every phase in 
a product development program. Major 
errors in designing and styling a product 
must therefore be uncovered at or soon 
after the time they occur, else subsequent 
discovery makes the cost of corrections 
prohibitive. 

Because they are relatively inexpensive, 
in many cases easy to make, and a direct 
source of accurate design data, models are 
being assigned a role of primary impor- 
tance in product design. A familiar ex- 
ample is the omni-present automobile. 
When envisaging the car of the future, 
say for 1960, when there might well be 
a rear-engine drive, manufacturers use 
detailed scale models to find out how the 





Westinghouse Electric Corp. Westinghouse Electric Corp. 
Fig. 1—Two-dimensional photoelastic stress study of Bakelite disk Fig. 2—Three-dimensional stress study of 
with a series of holes arranged symmetrically. Figures show stress poppet valve illustrates "freezing and slicing" 
patterns around holes as disk is rotated in polarized light. method for preserving fringes. 


rear-mounted engine will change ider n year’s modification of for models as they apply to the 
space requirements for passengers is year’s body design. Changes automotive field. However, their 
and the overall proportions of the of trim, grille and small hardware’ pattern of usage differs widely 
body. r take the 1955 car that would be tried and an exact or from product to product so that a 
mav have a new engine. Stress true appearance model assembled. simple breakdown into two basic 
models of the crankshaft would be Final decisions as to the new model tvpes is desirable. These 
studied, and mock-ups of a dummy “look” and “feel” of the car would are (1) models for making dimen- 
engine made to check for align then be made before change no- sional similitude studies and (2) 
ment of controls and interferences tices are issued and parts ordered models for checking various phases 
with adjacent objects. Or con These are just a few of the uses in developmental studies. 


MODELS FOR DIMENSIONAL SIMILITUDE STUDIES 


behavior of the prototype. to satisfy all of the design condi- 


are classified as true, ade- tions with a length scale other than 


and dissimilar. inity. Lack of suitable materials or 
all the significant inavailability of specified dimen 
the prototype sions may lead to the adoption of 
reproduced to scale. In two or, in Many cases, several dif- 

being geometrically sim ferent length scales. 
prototype, the true model Dissimilar models bear no ap- 
satisfies all other restrictions intro- parent resemblance to the proto- 
design conditions, It can type, but through suitable analogies 
predicting characteris- they give accurate predictions for 


liff 


appear- ti latio | different design behavior of the prototype. For ex- 
other, parameters. ample, information concerning the 

Adequate models are those from torsional stresses in a shaft can be 

hich accurate predictions of one obtained from measurements taken 

resemblance to the p haracteristic of the prototype can on a soap film, or the characteristics 


the same token, , ‘acter made, bu ich will not neees- of a vibrating mechanical system 


f 


predictions of can be duplicated in an electrical 
circuit. 
model has 


| condition th: j iolated f Scales. A length scale is the ratio 


der certain conditions, particularly of a pertinent distance on the proto- 
Types of Models. Four general where flow of fluids is involved, it type to the corresponding distance 
tvpes of model are usef in} lict- s impracticable, if not impossible, on the model. For a true model, the 





University of Michigan 


Fig. 3—Miniature of missile body used in wind 
tunnel to measure pressures acting at Mach 4.0. 
Unit is 9 in. long and 2 in. in diameter. 


selection of the distance is imma- 


since all distances on the 


model are 1 


terial, 
n times the correspond- 
ing distance on the protoype. How- 
have 
Other 
scales, which are generally derived 
from the length scale and the de- 


ever, a distorted model may 


more than one length scale. 


sign conditions or from an applica- 
ble law like F 


(1 
i 


ma, are based on 
iantities such as force, mass, area, 


volume, velocity and acceleration. 


Scale Effect. This term has un 
fortunately carried the implication 
that an factor” of 
kind is required in model analysis 
models 
same 


“answer some 
scale 
behave the 
prototypes. 


because just do not 
full-seale 
This implication is mis- 
will 
predictions 
effect if the 


Investigation 


Wav as 


leading, for a model always 


give accurate without 
model is a 
of those 


situations in which scale effects are 


any scale 


true model 
reported always reveal that the so- 
called “answer factors” are simply 
from 
the use of a distorted instead of a 
true model. 

In practical 


predict ion factors 


resulting 


model design and 
analysis, it is often necessary to use 


full 


knowledge that it does not meet the 


a distorted model with the 


requirements of a true model, and 


prediction factors must be eval- 


ngincering — Septemb 


Allis-Chalmers Mfg. Company 


Fig. 4—Test flume for determining flow characteristics of centrifugal 
pump intake structure is one sixth actual size. 


Lucite window facili 


tates photographing flow patterns for detailed study. 


iated either algebraically or experi 


mentally. However, these factors 


are in no sense required simply be 
different siz 


cause the model is 


from the prototype thev are re 


quired because the model is dis 
torted. 
The 


different types of models and how 


following studies illustrate 
they are used to supply design data 


in connection with basic research 
ndustrial, 
governmental and consumer prod 


ict fields 


and development in the 


Photoelastic Stress Models. This 
method of determining the stresses 
and metal 


their distribution in 


parts under actual service loading 
ind more eco 


The 


true reproductions of the prototype 


often enubles better 
nomical designs. models ar« 
and therefore supply iccurate data 
directly. 

There are two principal phot: 
elastie techniques. In the two-dimen 
sional method, models are cut from 
flat sheets of materials 


When these models are loaded in a 


special 


manner similar to the prototy 

and examined in polarized light, op 
tical retardation or interference ef 
fects which 


related to the state of stress 


can be 
Wher 


l * 
polarized 


are observed 


monochromati 


ising 


I 


light, a configuration of light and 


dark bands, know: 
pears in the n 
Fig l. This 


Iringes 1S 


odel, 


configuration 


referred to as stress 


pattern, and is generally unique foi 


every shape of model and I 


ty pe 
loading. 


By the simple process of count 


and multiplying by 


onstant, known as the 


ing fringes 
calibration ¢ 
val ie, the Stresses can be ob 


fringe 


throughout the 


l l 


tained 
While 


few prai 


model 
there are, 


i F 
tical problems 


! 


ruiv two 


dimensionally 
members, a great number of 
tural and machine parts car 


ilated by flat models with loads : 


! 
nodel 





blade roots, 
rallway car rails, curved 
links, rollers, and miscellaneous au- 
tomobile parts. 


turbine 
wheels, 


spur gears, 


(3) The analysis of stresses in 
statically indeterminate structures. 
(4) Stresses in dams and earth- 

works where body forces can be 
simulated by using gelatin models. 

5) Study of transient stresses 
using high-speed photography. 

6) The study of fluid flow using 
the photoelastic effect developed in 
certain liquids by the viscous shear. 

Recently, photoelasticity has been 
extended to three-dimensional an- 
chiefly by the method of 
“stress freezing” and slicing. Es- 


alysis 


sentially, this method consists of 


preparing a three -dimensional 
model and loading it in a manner 
similar to that of the prototype. 
The temperature is then raised to a 
certain value, known as the critical 
temperature, and slowly lowered to 
room with the 
acting. The loads are then removed 
leaving a system of strains fixed in 
the model. 


temperature loads 


It has been shown that 
these fixed or frozen strains repre- 
The 
model is then cut into slices without 
disturbing the fixed strains, and the 
stresses determined in the slices, as 
in two-dimensional photoelasticity. 


sent an elastic state of stress. 


The freezing and slicing method 
is particularly suited for the study 
of stresses in models containing 
sections of symmetry, such as the 


poppet valve model shown in Fig. 2. 


y Distribution 


vs 


This is a stress pattern in the cen- 
tral longitudinal slice of the valve 
model from which the major prin- 
cipal stresses can be obtained. 


Research Pressure Models. The 
model shown in Fig. 3 represents a 
typical V-2 type missile body. It is 
used in the 8 by 13 in. supersonic 
wind tunnel at the University ‘of 
Michigan to measure pressures act- 
ing on it at Mach 1.5, 2.0 and 4.6. 
From this test data, the perform- 
ance of a full-scale missile can be 
predicted to a reasonable degree of 
accuracy, yet at a fraction of the 
cost of the missile itself. 


Fluid Flow Models. Exact an- 
alysis of many fluid flow problems 
is virtually impossible because of 
the complex paths followed by the 
individual elements of the fluid. 
Analytical solutions have been de- 
veloped for certain conditions by 
utilizing simplifying assumptions, 
and empirical formulas are avail- 
able for many of the common prob- 
lems, In other applications, models 
are relied upon for giving the 
needed information as, for example, 
in the design of such complex struc- 
tures as ships and aircraft. 

The design of centrifugal pump 
intake structures is largely deter- 
mined through the of model 
tests conducted in a test flume, 
Fig. 4, at the Allis-Chalmers pump 
research laboratory. The 12 by 34 
by 3-ft flume, which is made of 


use 


sheet steel and Lucite, serves as a 


Fig 5 


Upper surface 
(Sy) 


ng Upper and Lower 


jrfaces of Turbine Blades 


i dau o CL deu 


Lower surface 
(S1) 





water-tight enclosure for tempo- 
rary plating and plywood that form 
the particular intake passages be- 
ing tested. 

The model pumps used for all 
tests are 7 by 5 in. axial-flow units 
rated at 730 gpm, 11-ft head, three 
hp at 3,550 rpm. Complete pump 
characteristics of head, capacity 
All size 
dimensions are scaled down to the 
same proportion with a reduction 
proportion factor of one to six on a 
direct ratio. A 14 in. circulating 
pump and external piping loop pro- 
flow through the tank to 
simulate pump settings in high-ve- 
locity tunnels. 


and power are measured. 


duces 


Observation windows in the sides 
of the tank, Fig. 4, permit still and 
motion picture photography. Small 
rubber pellets are sometimes put in 
the stream to make the flow 
terns 


pat- 
phe- 
demonstrated 
use of these pump models 


more visible. Various 


nomena are easily 
through 


and many types of individual power 


station conditions can be simulated 
for observation and study. 

Dissimilar Models. As stated, 
this class of models bears little or 
no resemblance to the prototype. 
The best examples are the various 
analog and digital electronic com- 
puters, which are currently being 


applied to simulate some of the 
complex physical systems encount- 
ered in product design. 

One of the familiar 


niques now being used in connec- 


less tech- 
tion with gas turbine blade design 
centers around a wire mesh plotting 
device. Data obtained from 
compared with "live" test 
determine the turning 
distribution for a 


it is 
data to 

and 
blade 


angle 
velocity 
cascade. 
The plot as 
of this 
dimensional 


shown on the first 
article is for 


incompressible 


two- 
flow 


through two passages in a cascade. 


page 


Since any flow field can be repre- 
sented as an orthogonal network of 


stream and equipotential lines, a 


suitable mechanical device will 


describe the gas flow relationship. 


The 


lives are represented by steel wires 


stream and. equipotential 
strung through pins at right angles 


to each other. For incompressible 
form curvi 
that is 
diagonals of the 
Thus, 


another network of wires placed at 


flow, these lines must 
linear squares, a condition 
satisfied if the 
squares meet at right angles. 
an angle of 45 deg with respect to 
the first 


through another set of holes in the 


network, and passing 
same pins serves as diagonals. 
The graph in Fig. 5 shows veloc- 
ity distributions from test and plot 
data, for which the two curves have 


This 


represents good agreement, when it 
| 


the same general contours 


is considered that compressibility is 


not taken into account. A modifica 


tion of this technique involving 


special plastic templates that allow 


for compressibility is currently 


under investigation 


MODELS FOR DEVELOPMENTAL STUDIES 


Preproduction Models. The evo- 
lution of a microphone is typical 
of many small products that must 
“look and feel right” to insure suc- 
cess when marketed. Models of such 
products can be full size, thereby 
giving an entirely realistic concep- 
tion of appearance and operation, 
and, at the same time, keeping low 


the cost and time for construction. 

Once management has decided to 
produce a new design, a rough 
mock-up is improvised “to 
something to start with.” It can be 
made in the most convenient 


ner from available materials. 


have 


man- 

The 
model in Fig. 6( A) is constucted of 
modeling clay supported by a metal 


Fig. 7—Breadboard model (right) and produc- 
tion version (above) of redesigned tape re- 
corder have nearly identical arrangements of 
tape drive mechanism. Such similarity demon- 
strates value of breadboard model in which 
most of mechanical and electrical problems 
brought about by redesign can be solved 


quickly. 


allows slight tilting 


that 
of the upper assembly 


armature 
The pedestal 
is wood and the trade-mark a 
standard part 

A precision mock-up is the next 
step in formulating the features of 


the microphone. Fig. 6(B) shows 
such a model made principally of 


wood. A perforated metal screen is 


Radio Corporation of America 





attached as shown and all other sur- 
faces are treated such that a metal- 
lic finish is simulated. Provision is 
again made to permit tilting the 
upper section. 

A second wood mock-up model is 
shown in Fig. 6 (C) with the head 
free to rotate in the collar-like yoke. 
This unit permitted comparing the 
appearance of two distinctly differ- 
ent head designs. An added feature 
of this model was the incorporation 
of a cable disconnect plug in the 
shaft. The mechanical problems of 
mounting the plug, as well as its 
effect on the overall appearance 
could thus be studied. 

Although the design in Fig. 6(C) 
was never used due to certain as- 
pects of its shape, the data obtained 
in connection with the disconnect 
plug were put to use as is evidenced 
by the recess in the shaft of Fig. 


Fig. 8 6(D). This assembly is one of sev- 


Full-color appearance models of two designs for home air conditioner 
permit true evaluation of contours and color by all concerned with product’s 
development and marketing. Confermance with prevailing tastes in home upon which the tooling for some 
decoration color schemes and styles can thus be checked and evaluated. s i 

: parts was based. 


eral preproduction working models 


Breadboard Models. In the de- 
velopment of assembly products 
composed of many interrelated 
parts, designers often depend upon 
breadboard models to “ferret out” 
mechanical and electrical “bugs.” 

This type of model can be of the 
formal Erector-set variety when 
there is frequent demand for a 
given set of related components. Or, 
as is more general practice, it is a 
matter of assembling make-shift 
parts and materials when building 
up such models. 

The redesign of a commercial 
tape recorded illustrates the great 
value of a breadboard model. Pur- 
pose of the redesign was to simplify 


the film spool drives by substituting 
a single electric motor for indi- 
vidual drive motors used in earlier 
models. The most practical method 
of finding out whether the central- 
ized drive was workable was to 


Fig. 9—Demonstrator models of electric motor 
and pneumatic controller typify growing use of 
“peek-a-boo” assemblies. Transparency of 
controller simplifies job of explaining move- 
ment of air through complex network of 
passages. Brown Instrument engineers use 
this model, as General Electric personnel do 
the motor model, both within the company 
organization and with outside groups. 





mount a metal panel on a wooden 
frame, Fig. 7 (right), and attach 
various parts to each side. 

Many of the necessary parts were 
already available, while some of 
those needed in the new drive were 
made up for this specific model 
study. During their assembly con- 
siderable attention was given to 
details in the arrangement of both 
the mechanical 
tems. Though 


and electrical 
this “arrangement 
factor” was not a “must” as far as 
operational checking of the central- 
ized drive was concerned, the time 
and effort expended was well spent. 
This is demonstrated by the pro- 
duction unit shown in Fig. 7 (top), 


sys- 


which has a striking resemblance to 
the original breadboard model. 
This type model is also used ex- 
tensively in laying electrical 
and electronic assemblies, such as 
control 


out 


panels and television 


chasses. 


Full-Color Appearance Models. 
Great importance is attached, and 
rightly so, to the overall impression 
a consumer product makes on the 
general public. To a large degree, a 
product like the air conditioner in 
Fig. 8 has to sell itself through the 


Fig. 10 


promotion and “prestige” 


demonstration at 


initial impact its color and shape 
make on the observer. 

The two experimental models in 
Fig. 8 were produced to precisely 
simulate the finished products, as 
far as outward appearance is con- 
cerned, Comparative studies could 
then be made by individuals and 
groups representing various phases 
of the company operation. Engi- 
neering could check the space avail- 
able for internal and 
assemblies; production the tooling 
aspects; purchasing the availability 
of materials; the pricing; 
marketing the mechanising proced- 
ures; and so on down the line. 


parts sub- 


sales 


Demonstrator Models. This is a 
broad classification generally asso- 
ciated with models that are wholly 
transparent, or have certain parts 
or assemblies made of transparent 
plastic. In about instance, 
these models represent the finished 
product—full size if the prototype 
is of manageable size, like an air- 
craft powerplant; or 


every 


reduced scale 
if it represents something imprac- 
tical to handle, 

airplane assembly 


like the « omplete 


Actually, these transparent mod- 


els are among the more expensive 


meetings and expositions. 


exclusive of computers) to 


or have produced. However, 


property of transparency and 


capacity for “catching the eye”, 
addition to the practical aspect of 
‘seeing what goes on inside" seems 


to justify the t 


COSI 

It is this last feature of exposing 
the inner details of a design that is 
from the technical 
The motor 
pneumatic controller in Fig. 


of value view- 


point. electric and 
well as the jet and piston e 
record 
through 12, 


that 


and changer in Figs 


represent products 


lend themselves to various 


forms of the 


now-familiar demon- 
model 


tp 
strato! 


The matter of explaining the 


design features of a product is 
significant in 


Tel-O-Set 


especially 


with the 


connection 
and 
The 


controller is one of several elements 


controller 
electric motor shown in Fig. 9. 


in an automatie system for 


regu- 


lating continuous processes. These 


inits consist of several coded, inter- 


changeable sections separated by 


diaphragms and containing several 
drilled passages. Their response is 
to differences 


between two air 


pressures—one corresponding to 


he measured variable and the other 


Working model of J-47 jet engine combines use of transparent housings and assemblies with cutaway sections. 
Such a model has several practical functions among which are parts mock-ups, operational instruction media, sales 





Rohm 4 Haas Company 


Fig. 11—Visual study model of four-cylinder gasoline 
engine, by Philip A. Derham and Associates, Rosemont, Pa., 
is machined from solid, clear Plexiglas. Hand-operated 
model measures approximately 8 by 6 by 4} in., and illus- 
trates the action of all moving parts. In machining, some 
tolerances as small as 0.001 in. were held. 


». Victor Division, Radto Corporation of America 


Fig. 12—Demonstration model of 45-rpm record changer 
reveals design features such as the simplicity and compact- 
ness of drive mechanism. ‘While changer is in full opera- 
tion, other selling points pertaining to speed and quietness 
of change cycle can be effectively proven. 


to the set or fixed reference point. 

This same technique applies to 
the electric motor in Fig. 9, As this 
type product represents a highly 
competitive market, an effective 
and thorough selling job must be 
done on the design as a whole, and 
specific constructional features in 
particular. The demonstrator model 
with its attractive “look” is often 
the answer. 

As is typical with aircraft power 
plants, the jet engine in Fig. 10 is 
essentially a cut-away model with 
some of the housings made of trans- 
parent sheet plastic. These models 
are useful to engineers in several 
respects. They are an accepted 
medium through which the opera- 
tional principles of a complex ma- 
chine can be explained; and as part 
of a training course for voung 
engineers, they are ideal. 

A second use for these models is 
their role as a “guinea pig” or 
mock-up on which to experiment 
with redesigned parts. Also, new 
accessories can be checked for 
mounting difficulties or interfer- 
ence with adjacent components and 
projections. 

A third function is strictly for 
demonstrational purposes. In this 
instance, it might be airline or Air 
Force engineers who want to see 
certain design features. And in the 
last analysis, it is the airplane serv- 
ice mechanics who must know all 
the constructional and operational 
details if they are to do their job 
properly. 

This third model function comes 
under the heading of “exhibit” in 
the case of the small internal com- 
bustion engine in Fig. 11. This 
four-cylinder assembly was ma- 
chined from Plexiglas to tolerances 
as close of 0.001 in. It illustrates 
the action of various moving parts, 
some of which (pistons and con- 
necting rods, for example) are 
made of metal. 
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Check-Lists for Springs 


Design specifications and engineering drawings 
for springs frequently lack information that is 
vital to their procurement or manufacture. Also, 
detailing and dimensioning practices are not 
usually consistent, even within a single organiza- 
tion, Result: confusion, delays, and increased 


COMPRESSION SPRINGS: 


. Material, with company designation or SAE number. 
. Wire diameter, with tolerances. See Tables I. 

3. Spring dia with tolerance (Table II). If spring works 
over a rod, rod dia and ID of spring should be included. 
When spring operates over a rod and in a hole, rod and 
hole sizes and controlling spring dia should be given. Also, 
allowance should be made for increase in OD as spring is 
compressed. 

4. Direction of coiling. When not important, it should 
be specified as optional. 

5. Total number of coils, including fractional coils. 

6. Solid height should not be specified unless required. 
If a limiting value is necessary, it should be given as a 
maximum dimension. Wire dia used for determining solid 
height should be the nominal value plus tolerance. If 
finish such as cadmium plating is used, dia should be 
increased further. 





Table 1l—Manufacturing Tolerances for Cold Wound Coil Springs 


Dia Tole-ance, in. 


Mean Coil Dia, 


in. 


Free Length, 


Spring Index in.! 


3 to 7 9 


8 to 15 


costs. These check-lists will help avoid such pit- 
falls; they are based on practices recommended 
and used by the Ford Motor Company. Before 
a design layout or drawing involving one of 
the many spring types is released, be sure that 


all of the data 


listed below is specified. 


Table I—Wire and Coil Tolerances 


Tvpe 
of W ire 


Coil 
Tolerance 


Wire Dia 


Tolerance, | ^ 
. | Co 
in. | 


Music wire 


Hard-drawn 
or oil- 
tempered 
carbon 
steel wire 
Valve spring 
quality and 
alloy steel 
wire 


| 


to 0.026 +0 0003 


0.027 to 0.063 | «0.0005 


— +1 coil 
:- 0.0010 for exten- 
sion and 
torsion 
springs 


0.064 to 0.250 


«0.001 | 
PUTTN 


to 0 075 For 
each 


10 


coils 


0.076 to 0.0375 


0.376 and larger | +0.003 over 


10 


to0.148 | «0.001 
— ⸗— + \% coil 
for com- 
pression 


springs 


0.149 to 0.177 z- 0.0015 
0 176 to 0 375 +0 002 
+() 003 


0.376 and larger 


EE 


Free Length Tolerances? 


Open Wound 


Spring Index 


3to7.9 8tol5 


Load Rate 
l'olerance, | Tolerance, 
Percent percent? 


Active 
Close Coils 


Wound 





+0.003 | +0.004 


1/8 or less 1/2 or less 


+0025 


+0.040 


3 or 


+0.020 





1/8 to 1/4 


1/4 to 1/2... 


+0 .006 


+0.010 


1/2to 1 


1 to 2 


+0 .004 


+0 .006 
1/2 to 1 :- 0.010 +0 016 2to4 


4 to 8 


l to 2 0.016 | +0 025 


2 to 4... 


3-0.025 


3: 0.042 8 to 16 


4 to 8 10.042 +0 063 16 to 32 


i When loads are specified, free lengt! 


40.035 
z-0.050 


30.080 +0.12 


30.12 240.19 


40.22 20.30 


| may be shown as an approximation and no tolerances applied. 


? Free length tolerances for extension springs are for measurements inside-to-inside of hooks. 


8 The spring rate shall be determined between 20 and 60 percent of total deflection when not already established by two specified load 
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:- 0.060 


3-0 .080 


+0.030 


less 


+0.040 


«0.060 


3 to 9 


is 





Free length—but 
dimension unless it is critical or load is not 
specified. Sce Fig. 1(A). 

8. Type of ends. For most applications, 
one of the conditions shown in Fig. 2, will 
suffice. If special ends are needed, they 


should be detailed on the drawing. When 


as an approximate 


--- 2,53 approx 


> Free length (A) Spring to work over 073 dia rod 
Spring to work in 109 dia hole 
Wire dio- 0.162£0.002 
Total coils —9 
Direction of coiling- right hond 
Rote—/75-2/0 Ib/in. 
Closed ends ground 
Red enamel finish 





axial squareness is important, a note speci- 
fying this also must be on the drawing. 

9. Surface finish and stress relief require- 
ments, if any. It is usually advisable to find 
out the supplier’s normal procedure. 

10. A load at a definite height, see Fig 
1(B). Do not specify a load at some de- 
flected distance from the overall free length. 
Tolerance in pounds is desirable. 

11. Spring rate—max and min values 
preferably—in lbs per in. of deflection. 

12. Abnormal operating conditions. For 
example, elevated temperatures, corrosive 
atmospheres, etc. should be noted. 


Free length 
P y 


— 
| inside - fo- inside ends 


r7 Regular 
í 


eguia 


Coil- port L | 
“ length - -075x10 
L= d (N+) 


0.28 min R 


both ends 


088x/D 


Oil ‘tempered 


Fig. 3—Typical extension spring with 
reguiar loop on one end and regular 
hook on the other end. Special ex- 
tended ends are often used to increase 
the free length without increasing the 
coil-part length dimension. 


Total co 


optional 


1. Material with appropriate company designation or 
SAE number. 


2. Wire diameter, with permissible tolerance. 


3. Outside diameter with tolerance. If restricted by 
space limitations, maximum value should be specified. 

á. Direction of coiling. Unless critical, it should be 
specified as optional. 

5. Total number of coils, including fractional coils. 

6. Coil part length for open wound extension springs— 
as approximate dimension. This is the length measured 
over-all coils, Fig. 3. Do not specify coil-part length for 
close wound springs. See Fig. 4. 


Hord drown steel wire M3199 


etes! spring 
+ 
Wire dia - 0.13520.902 


Is - 24% close wound-direction of coiling 


Stress relieve after coiling 
Must compress to /.62 in. without 
permanent set 


- ->t Free length Fig.! 


Mox solid height (B) 


Wire dia — 0.135% 0.002 
Total coils -10£ 

Direction of coiling optional 
Rote -80-95 Ib/in. 

Closed ends ground 

Stress relieve ofter coiling 


Fig. 1—Recommended form for drawing a compression spring. For common 
types only 24 coils on each end need be shown; intervening coils are indicated 
by phantom lines. Springs having 5 coils or less should show all coils. Design 
requirements determine whether (A) or (B) should be used. See check-list. 


Mox extended leng 
without set 
Extended Jength with _ 
35—40 ib lood 





Initial tension -/5 /b appro 
re M3197 Ae e 
wire Mov Rate — 28.5—31.5 Ib/in 


Regular hooks over center to be opposife- in- line 
g 


x 


within 50 deg 
Springs to be suitably stress relieved 


Fig. 4—Suggested method of drawing an extension spring with typical notes that 
might be required. These notes should be a part of the detail-drawing. 


7. Free length. Give as an approximate dimension 
unless critical. If critical, include tolerance. Free length 
is the dimension inside-to-inside hooks or loops when 
spring is in free or unloaded position. 

8. Style of ends; see Fig. 5. Their angular position 
and hook openings should be shown on drawing. For 
close wound springs, tolerance on angular relationship of 
ends should be approximately two degrees per coil, but not 
less than 10 degrees. Forming radius at hook or loop 
should not be less than twice the wire diameter. 

9. A load with tolerances, when required. Should be 
specified at a definite extended length of spring measured 
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Styles of Ends—Compression Springs De eee SMITH 
Active Coils and Maximum Solid Height of 
Cylindrical Compression Springs of Round Wire 


Style of Ends Active Coils | Maximum Solid 
Height, 
Closed ends Jro Closed ends~not ground Oiii ihi NI "T 
right-hand co own) t -s : RN 
not ground 
Open ends, N =N $ di Nr 4 


ground 
Half-closed ends, 
- not ground 
Half-closed ends, 
ground 
Closed ends, 
not ground 


Closed ends, 
ground 


Where Np = total coils, ctiv s, d wire dia. in. 
2 = t For electrolytic or chemical finishes add O OOI and for enamel 
finishes add 0.002 to the wire size order to determine the 


maximum solid height 
Fig.2 


Holf closed ends- ground Half closed ends -not ground 
(left-hand coil shown) 





Open ends - ground Open ends — not ground 


Styles of Ends—Extension Springs 


CUI © QU- S WHD © 


Regular hooks in line over center Regular loops ot right angles over center 


Special hook over center 


i> © lo 0 DOO 


V-hook over center Special extended eye-over center or side -© Full cross over loop 


i O Il © 


Special squore end hook over center Straight end Extension springs with connecting links 


inside-to-inside hooks or loops—not at some deflected 
distance from the free length. Preferred method to specify 
a load is with maximum and minimum values. If only one 


load is given, spring rate in lbs per in. of deflection with 

permissible tolerance should be given. Offset side hook Plain end 
10. Maximum length to which spring must extend 

without taking permanent set. 


11. Initial tension, if required by load requirements— 
as an approximate value. Note should be on drawing indi- M= = Mo O 
cating if springs must be stress-relieved to maintain loads. 

12. Type of finish. 


Loop on two coils over center Small eye on side 


Tapered end with 
Swivel loop 


Fig.5 


13. Abnormal service conditions if any are expected. 
(continued on next page) 
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Check-Lists for Springs (continued ) 


TORSION SPRINGS: 


|. Material with company designation or SAE number. 

2. Wire diameter, with the permissible tolerance. 

3. Inside diameter with tolerance. If spring works over 
a rod, diameter of rod should be listed. See Fig. 6. Rod 
diameter should be approximately 90 percent of the mini- 
mum inside diameter. 

4. Direction of coiling. To absorb torque in clockwise 
direction, spring must be wound counterclockwise. 

5. Total number of coils in the free position. 

6. Dimension, with tolerances, of the coil-part length 
of open-wound springs. Coil-part length of close-wound 
springs should be given as a maximum dimension only. 
Note that the number of wire thicknesses is one greater 
than the number of coils, and that the actual number of 
coils is increased by angular deflection of the spring. 

7. Dimension of over-all free length with tolerances. 
This is the greatest length measured parallel to the spring 
axis when spring is in free position. 

8. Angle between ends at zero load when not otherwise 
established—as an approximate angle. 

9. Style of ends. Should be dimensioned adequately for 
fabrication. See Fig. 7. 

10. Finish requirements. 

11. Torque in pound-inches at both initial (installed) 
position and final working position—with tolerances. Both 


5 


6.0 /b- in. 
installed position 


7/5 deg approx 
| free position 


T haus 


/ 9 


JO 


M 


20.4 - 23.4 Ib in 
mox operating 
position 


| 


QA A PW 0760 


-.. |0740 /D free 


position 
to work over 0.62 
dio rod 


Oil tempered steel spring wire M 3197 


Wire dia-0.125t 0.002 
Total coils 18-wound right hand 
Stress relieve after coiling 


Fig. 6 


initial and final positions should be defined by an angle 
between ends. 

12. Stress relief, if required. 

13. Abnormal service conditions. Also, any special 
tests required to insure satisfactory service. 


FLAT WIRE SPIRAL SPRINGS: 


Table III—Tolerances for Carbon Steel 
Flat Spring Wire " 


Wire Thickness, 
in. 


Tole rance, Tolerance, 
. ** 


In. 


Wire Width, 


in. 


0.028 to 0.058 +0.0015 to 0 156 


0.058 to 0.160 


+0.0020 [0.156 to 0.625| «0.016 


Wire section 

two time size 
0.126 _ 
0.116 


86-116 Ib in. torque output 


— — 
mai OSG -Approx free position 
l- 


— 


Developed /ength-5.2 approx 1, 
Spring to work over 0.40 dia i 
Stud with 0.07 slot 

Heat treat to Rockwell C 42-47 
Output torque to be measured 

ofter lubricating spring 


Final 
working 
position 


Untempered regulator stock SAE 1070 


1. Material with company specification or SAE 
number. 

2. Wire section. Wiith and thickness dimensions 
should be shown with “tolerances, Table III, or an 
enlarged view of section. See Fig. 8. 

3. Approximate developed length of spring to 
nearest tenth of an inch. Developed length includes 
active length and material required for ends. 

4. Inside diameter with tolerances. On drawing, 
ID should be measured at right angles to the center 
bar. If spring is to fit over a slotted stud, it should 
be noted on drawing. When some other fastening 
method is used, an auxiliary view is recommended if 
details are not obvious. 

5. Outside diameter in the free position with tol- 
erances. This dimension should be measured over 
all coils and along either the vertical or horizontal 
center line, whichever gives the larger dimension. 

6. Dimensions of ends. 

7. Angle formed by intersection of a line from 
points of loading on outside hook to spring axis, and 
either the vertical or horizontal center line of spring 
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Fig. 7—Styles of Ends and Typical Applications for Torsion Springs 


METHOD OF DIMENSIONING 


should be given in free position as an approximate 
angle. 

8. Required load in pound-inches with tolerances 
should be given at loaded position. This position 
should be specified as an angle in degrees. When 
more than one loaded position is specified, angular 
relationship between them should be noted. 

9. Stress relief, if required. 

10. Type of finish. 

11. Special service or test requirements. 


BELLEVILLE WASHERS: 


1. Material and hardness. Use standard designa- 
tions if possible. 

2. Inside and outside diameters with tolerances. 
See Table IV. 

3. Thickness with tolerance. See Fig. 9. 

4. Definite load is required at a specified height, 
when required, tolerance should be given on com- 
pressed height rather than load. Free height should 
be given as an approximate dimension. 

5. If springs must withstand frequent oscillations, 
all sharp edges should be removed. 
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/40 Ib of 0.052*0005 .... Fig. 9 
compressed height | 
Thickness - O 042* 0.002 
Heat treat fo Rockwell C 43-47 
Maximum operating 
temperature IOO F 
finish 
Remove all burrs and sharp edges 


Untempered flot spring steel 
SAE 1070 


»| |+ -0.102 approx. free height 


Table IV—Commercial Tolerances for Belleville Washers 


OD ID OD ID 


- T Outside T 
olerance, | Tolerance, . - | Tolerance, | Tolerance, 
: : Dia, in 

in. in. in. in 


Outside 
Dia, in. |' 


to 14 incl 0.015 |[4 to +0.000 | --0.090 
—0 000 0 090 0 000 

F0.020 ||7 0.000 +0 125 

—0.000 —0.125 —0 000 

--0.030 re +0.000 +0. 187 
-0.187 — 0.000 





Techniques — 


Blood plasma dehydrating unit showing vacuum pumps, McCleod type 
vacuum gages and Electronik controllers. Photo—Sharpe & Dohme Inc. 


C. C. ROBERTS ana W. W. O'HARA 


Application Engineers, Industrial Division, Minneapolis-Honeywell Regulator Company 


an 


Two TYPES of instruments are used 
in the measurement of pressures be- 
low atmospheric: 

1. The direct measuring type in 
which pressure is indicated by a dis- 
placement, where the displacement is 
caused by a force exerted as a result 
of the pressure. 

2. The inferential type in which 
pressure is indicated by measuring 
some other physical property of the 
atmosphere that is proportional to its 
absolute pressure. 

The direct measuring units are used 
in the range from 10 to 760 mm of 


DIRECT MEASURING GAGES 


SPIRAL Gactrs. The spiral type 
1. actuating element, used widely in 
industrial compound vacuum and 
pressure gages, is basically a Bour- 
don tube wound in the form of a 
flat spiral. It gives a summation of 
the end movements of a number of 
tubes. The spiral does not require a 
sector and pinion to give sufficient 
pointer travel, and is directly connected 
to the pin or indicator shaft by a single 
link. This direct linkage gives mini- 
mum friction, inertia and lost motion, 
and increases the instruments accuracy 
and speed of response. Bronze spiral 
elements are available for compound 
vacuum and measurement 
ranges between approximately 6.5 and 
15 pounds per square inch 


pre ssure 
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INTERMEDIATE AND Low PRES- 
z SURE SPRING AND BELLOWS. 
The intermediate range spring and 
bellows element, (A), is available 
with full ranges between 10 
and 30 in. of mercury. It is used in 
the lower 


scale 
pressure regions where 
Bourdon and spiral elements are not 
sensitive enough to give an accurate 
indication. The unit consists of a 
bronze bellows enclosed in a bellows 
shell. The space between the bellows 
and the shell is exposed to the pres- 
sure to be measured, and the bellows 
moves vertically against a spring. A 
rod resting on the bottom of the bel- 
lows transmits the motion through a 
suitable linkage into pen or indicator 
movement. This type of element is 
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for Measuring 
Controlling Vacuum 


mercury. Included in this category are 
spirals, spring and bellows, oil im- 
mersed suspended bells and mercury 
U-tubes. One exception is the direct 
type McLeod gage which covers a 
range from 10-9 to 1.0 mm of mer- 
cury. 

Essentially, there are two types of 
inferential gages, the Pirani or thermal 
type and the ionization type. The 


thermal vacuum gage covers ranges 
of approximately 0-500 and 0-1,000 
microns of mercury absolute. The 
ionization gage is used in the range 
from 0.001 to 0.4 microns absolute. 
The following diagrams show sev- 
eral of the common types of vacuum 
measurement and control devices to- 
gether with operating principles and 
performance characteristics. 


ae — 


2.036 
0.4912 I 


0.0193 
0.0361 


51.71 
25.40 
I 
1.87 


0.0394 
0.0735 


Notes: Mercury ato C 
Water at 15 C 


1 micron — 10 ‘mm of 
mercury 


Dee antral? 


VACUUM SPECTRUM SHOWING RANGES OF MEASURING DEVICES 


Hot filament ion gages 


| 
| 
| 
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Absolute pressure in millimeters of mercury 


Hot wire gages 


The alphatron 


— | — 


1953 
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10-4 (o? io"? io" 10° io' Tio? 


Bellows gages 


capable of exerting a large force per 
unit change in pressure. 

The low pressure spring and bel 
lows unit, (B), has a large bronze 
bellows. The pressure to be measured 
is connected internally and bellows 
movement is balanced by the ex 
ternally mounted spring. For vacuum 
and compound ranges an internal 
stainless steel spring is mounted in 
tandem with the external spring. The 
second spring opposes the collapse of 
the bellows under partial vacuum con- 
ditions. This unit is used for mini 
mum full scale vacuum or compound 
ranges up to 80 in. of water. Because 
of the size of the bellows, it de- 
velops ample power for use in the 
lowest pressure ranges. 


19] 





COMPOUND 
LOWS 


SPRING AND BEL- 
3. This absolute pressure 
element consists of an (upper) evacu- 
ated bellows (sealed at nearly a per- 
fect vacuum) containing a calibrating 
spring, and a (lower) actuating bel- 
lows connecting internally with the 
measured pressure. The top of the 
evacuated bellows and the bottom of 
the actuating bellows are rigidly at- 
tached to supporting castings, while 
the adjacent ends of each bellows are 
attached to a movable plate. 

Since the exterior of both bellows 
is subjected to the same barometric 
pressure, variations in this pressure act 
equally on each bellows. Thus, with 
their movements being opposed, any 
change in the position of the common 
plate represents a variation in the true 
absolute pressure of the measured 
source. This element is suitable for 
absolute pressure measurements be- 
tween 0 and 25 psi, with full scale 
ranges as low as 0 to 100 millimeters 


of mercury. 

INVERTED BELL GAGES. The use 
4 of the inverted bell type of pres- 
sure gage is confined to applications 
requiring a sensitive, small range gage. 
It is available in a single inverted 


bell model for measuring static pres- 


sures, or in 
model (as 
pressure 


a. double inverted bell 
shown) for differential 
measurement and control 
where compensation is required. 

The single bell model consists of 
an inverted bell suspended in oil, and 
arranged so that che measured pres- 
sure raises the bell and moves a coun- 
terweighed balance beam. Movement 
of the beam is transmitted through a 
mechanical linkage to a pressure indi- 
cating assembly. A wider field of ap- 
plication is found for the double bell 
model. This type has two liquid- 
sealed, oil-immersed, inverted bells. 
As shown in the diagram, pressure ts 
admitted under each bell. 

In effect, the double bell design 
indicates the difference in pressure 
between the two supply lines and for 
this reason the instrument is adapted 
to the measurement and control of 
small pressure differentials such as en- 
countered in measuring air flow. 

These types of pressure instruments 
are sensitive to within plus or minus 
0.0005 in. of water and are available 
in scale ranges of 0-2 in. of water 
vacuum to 0-5 in. of water gage, 
with spans as low as 0.2 in. of water. 
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McLeop TyPE VACUUM GAGE. 

a This type of gage measures pres- 
sure (vacuum) by sampling a definite 
amount of the rarefied atmosphere of 
the vacuum system and compressing it 
to a smaller volume at a higher pres- 
sure. This is done by turning the gage 
periodically, (A), from the charging 
position to the reading position. The 
higher pressure obtained in the read- 
ing position is indicated by the level 
of the mercury column in the capillary 
tube. By using Boyle’s law, the scale 
can be calibrated to indicate the pres- 
sure in the evacuated system. 

A resistance-type electrical meas- 
uring system which changes resistance 
in accordance with changes in mer- 
cury level can be used to indicate the 


height of the mercury in the measur- 
ing tube. Thus, this resistance value 
is a measure of the pressure in the 
vacuum system. A recording poten- 
tiometer, (B), can be used to indi- 
cate and record this resistance in 
terms of pressure. With a high-speed, 
continuous balance recorder, the sam- 
pling-measuring cycle time of the gage 
is reduced so that practically a continu- 
ous record can be obtained. 

The gage is designed to correct 
for errors which might result from 
the presence of condensable vapors 
in the vacuum system. Thus, the true 
total pressure including the condens- 
ables as weli as air is measured, re- 
gardless of the chemical composition 
of the gas in the vacuum system. 


INFERENTIAL MEASURING GAGES 


PiRANI HicH. VACUUM GAGE. 

a The Pirani gage operates on the 
thermal principle. The heat loss 
from a filament of resistance wire, 
carrying a constant current, is a func- 
tion of the pressure surrounding the 
filament. This heat loss results from 
conduction and convection which are 
dependent on the number of gaseous 
molecules surrounding the filament 
and thus on the pressure. In the low 
pressure range, from approximately 
one micron to one millimeter of mer- 


cury, conduction and convection 
properties change noticeably with 
changes in pressure. This type of gage 
is well suited to this range. 

The circuit is fundamentally that of 
a Wheatstone bridge. The open-ended 
tube represents the enclosure for the 
coil of resistance wire which is exposed 
to the vacuum system. The closed 
tube is sealed off at a pressure lower 
than one micron of mercury and 
houses a resistance coil which acts as 
a temperature compensating element to 
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correct for any false indications of 
pressure that might result from am- 
bient temperature variations. The re- 
maining two arms of the bridge circuit 
are equal fixed resistances. 

With a constant power source, the 
resistance of the filament in the gage 
tube varies with its temperature which 
in turn is proportional to pressure. 
The bridge circuit is balanced when 
the resistances of all four legs are 
equal. A change in resistance of any 
one of the legs results in an unbalance 
proportional to the change in resist- 
ance. Since the compensating element 


F. J. Stokes Machine Co. 


is maintained at fixed pressure, its 
resistance can only change as a result 
of variation in ambient temperature. 
As a result of this compensating ef- 
fect, the amount of unbalance of the 
bridge is entirely a function of meas- 
ured pressure. 

The current flow in the indicating 
arm of the bridge and thus the volt- 
age drop across the indicating resistor 
are proportional to pressure. This 
voltage can be used to actuate a po- 
tentiometer which can be calibrated in 
terms of pressure and used to indicate, 
record and control the vacuum. 
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THERMOCOUPLE TYPE THERMAL 
a GAGE. Four filaments are each 
uniformly heated by current from 
four separate secondary windings of 
the power transformer. The current 
to each filament is maintained at a 
constant value by means of the cali- 
brated resistors in with each 
filament circuit. The voltage regu- 
lator prevents changes in filament heat 
which might result from line voltage 
variations. These devices are required 
to obtain accurate gage operation. 
Two of the four filaments are in 
the measuring chamber of the gage. 
The other two filaments are in the ref- 
erence chamber, sealed during manu- 
facture at a pressure of one micron 
of mercury. Filament temperatures 
are measured by four small sensitive 
thermocouples. These thermocouples 
are connected so that the two in the 
reference chamber and thc 
the measuring chamber are each con- 
nected in a higher 
output, while the connections to the 
two sets of the thermocouples are 
such that their outputs are opposed. 
Thus, the difference between the 
two opposing output emf's (which is 
the difference between the emf pro- 
duced in the reference chamber at a 
pressure of one micron and that pro- 
duced in the measuring chamber) is a 
measure of the difference in pressure 
between the reference chamber and 
the measuring chamber. For a pressure 
variation from one micron to 500 
microns, this emf varies from O to 
about 19.2 millivolts. This signa! can 
be fed to a servo-type, null balance 
potentiometer for control purposes. 


series 


two in 


series to give 
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— Main insulotor 


- - Grid collector 
plate 


Units of Ionization Current on Meter 


," Vacuum 
.^ connection 


Hot CATHODE TYPE IONIZA- 
TION GAGE. The operation of 
ionization type gage is based on 
ability of electrons emitted from a 
filament to bombard the molecules 
of the residual gas in an evacuated 
system and thereby to cause an electric 
current to flow between suitable elec- 
trodes. The amount of current flow 
is directly proportional to the number 
of ions formed. This in turn is an 
indication of the amount of residual 
gas present, so that the current flow 
is a measure of the absolute pressure. 

The hot filament is the cathode of a 
triode tube. The electron emission 
from the hot cathode is held constant 
by a bridge circuit. The electrons are 
attracted to the grid (maintained at a 
high positive potential with respect to 
the cathode) and carried on past the 
grid toward the plate by their mo 
mentum. The plate is held at a nega 
tive potential with respect to the grid, 


D. 


the 
the 
hot 
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Range I I 
Range OJI 
Rongelll 10 20 30 


and repels the electrons causing them 
to be driven among the molecules of 
the residual gas. Thus, the gas mole- 
cules are subject to bombardment by 
the electrons, and ions are formed. 
These positive ions are collected on the 
plate. As a result, a current flows 
which depends on the number of ions 
formed. The intensity of current flow 
is a measure of the absolute pressure 
and after preamplification can be used 


for control or indication. 
ALPHATRON Corp CATHODE 
g IONIZATION GaGE. In this gage, 
a small quantity of radium is sealed 
in an all-metal vacuum chamber. Since 
the radium is in equilibrium with its 
immediate decay products, it gives a 
constant source of alpha particles 
which are the ironizing agent. 
The gage, (A), operates on the 
same principle as do the ordinary 
hot-filament type. The radium source 


To rectifier 


7 8 9 lOmmHg 
07 O8 09 10mm Hg 
70 80 90 !004Hg(O0! mm.) 


National Research Corp 


supplies alpha particles at a constant 
rate and at such a range that gas mole- 
cules in the ironization chamber col. 
lide with the alpha particles and be- 
come ionized by the loss of an electron. 
As these positive ions collect on the 
grid structure, they pick up a negative 
charge and cause a small ionization 
current to flow in the grid electrode 
This current is proportional to thc 
pressure in the evacuated system. 

Since the current is proportional to 
the number of ions collected on the 
grid in a given time, the responsc is 
linear with respect to pressure, (B), 
regardless of the gas. 

This unit has the advantages of the 
usual type of ionization gage (linear 
within working limits, total pressure 
indication and fast response to pres- 
sure changes) but many of the disad 
vantages (emission instability, short 
life, fragility, limited range and burn- 
out in pressure surges) are overcome. 
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READY FOR TAKE OFF this delta-winged model plane has coaxial rotor-propeller in 


horizontal position. But ... 


. . . IN FLYING POSITION rotor-propeller swings down. This Dobson design illus- 


trates one approach to building .. . 


LA, LA "n 


T 


... CONVERTIPLANES 


FOR TWENTY YEARS flying enthusiasts 
have been dreaming of an airplane 
that would 1) take off vertically, 2) 
change itself to high speed forward 
flight, and 3) change back to land 
vertically. They've called such a ma- 
chine a convertiplane. Last month con- 
vertiplanes were making news again: 
e In England, Fairey Aviation Ltd. 
released details of a new design called 
the Rotodyne. Biggest yet attempted, 
it will carry 40 passengers. 


@In France, the new Sncaso S. O. 
1310 Farfadet convertiplane is under- 
going flight tests. 

è In St. Louis, Mo., McDonnell Air- 
craft is working on two machines, a 
small unit for the Air Force and Army 
and a large Marine assault converti- 
plane. They expect to fly the small 
plane later this year. 

* In Fort Worth, Texas, Bell Aircraft 
Corporation is putting together com- 
ponents of its model 200 converti- 
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plane that has been ordered by the 
Air Force. 

* In Bridgeport, Conn., Sikorsky Air- 
craft is studying a different approach 
embodied in the current Sikorsky 
Model S-57. 

eIn New Castle, Delaware, small 
Transcendental Aircraft, is working on 
a tilting rotor convertiplane. 

e In Los Angeles, California, a group 
of engineers are building a prototype 
of a delta wing convertiplane that may 
fly as fast as 700 mph. 


The Basic Problem 


There are several reasons for the 
widespread activity. Commercial con- 
vertiplanes could revolutionize air 
transport because they need such small 
landing strips. They would make the 
helicopter, today’s most promising new 
airplane for military and commercial 
applications, obsolete. 

Basically, solving the convertiplane 
design problem means combining the 
lifting force of a helicopter rotor with 
the horizontal thrust provided by a 
propeller or jet engine. 

Many patents have already 
issued convert a 
rotary-wing takeoff to a high speed 
forward flight condition and back 
Some of the ideas are “Rube Gold- 
bergish" in nature. But among the 
seriously watched approaches are four 
projects being backed by U. S. military 
financial sponsorship. 


been 


covering ways to 


Government Sponsored Designs 


McDonnell Aircraft has two con- 
tracts in the convertiplane field, one 
covers a small XL-25 convertiplane 
for the Air Force and Army, and the 
other a larger marine assault transport 
machine designated XHRH-1. Both 
of these utilize a rotor driven by jets 
located at the tips, which can lift the 
machine or lower it. The forward pro- 
pulsion devices have not been dis- 
closed. Presumably these are either 
another jet engine or engines, or pro- 
pellers driven by engines. 

In this type of convertiplane, the 
rotor idles without power while the 
convertiplane uses its forward propul- 
sion. The little jets at the rotor tips 
are ignited again when it is time to 
land the aircraft vertically. 

Bell Aircraft Corp. uses rotor-pro- 
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TECHNICAL NEWS 


pellers which tilt through an arc of 
90 deg. in their design. When the 
rotor-propellers revolve in a horizon- 
tal plane, they are expected to lift the 
convertiplane vertically. After cruis- 
ing altitude is reached the rotors are 
tilted forward until they revolve in a 
vertical plane, so that they provide 
horizontal thrust, like a conventional 
airplane propeller. 

Many designers consider this a very 
difficult mechanical solution to the 
convertiplane design problem, but one 
which will pay large dividends, if suc- 
cessfully achieved. The Bell design, 
is also expected to be ready for flight 
tests by early next year. 

Sikorsky Model S-57 is another ap- 
proach in the small convertiplane Air 
Force-Army competition. This design 
calls for braking the rotor to a stop 
and retracting it after cruising altitude 
is reached, then turning on forward 
propulsive thrust. 


Wings and Rotors 


Most of these designs make use of 
wings in addition to the rotors, to sup- 
ply some lift in cruising flight. 

Dr. Kurt Hohenemser, converti- 
plane student and aerodynamist at 
McDonnell claims that the use of a 
wing in a convertiplane design, does 
not necessarily mean a serious penalty 
in performance of the aircraft. He 
points out that most airplane wings 
are design compromises between good 
performance for takeoff, and at cruis- 
ing altitude. In the case of the con- 
vertiplane, the wing could be designed 
to get the best performance at cruising 
altitude without attention to landing 
or takeoff. He thinks it might even 
have better performance than an equiv- 
alent fixed wing airplane. 

Transcendental Aircraft Corp., is 
working on another tilting rotor con- 
vertiplane under Air Force prompting. 
Gyrodyne Corporation of America, on 
Long Island, has flown a compound 
helicopter which has rotors for lift and 
propellers for forward thrust. 

Gerard P. Herrick of New York, 
flew his "Convertiplane" Model HV-1, 
in two configurations—as a conven- 
tional airplane, and as an autogiro 
with a free-wheeling rotor in 1931. 
His second Model HV-2A went a step 
further, and made the first successful 
conversions in flight. The machine 
appeared to be a biplane, but when 
the brake on the upper wing was 
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SNCASE S.O. 1310 FARFADET convertiplane hovers over the ground. 


released in flight, the wing became a 
rotor and turned to provide additional 
lift. Herrick is now sponsoring a 
modern design, with a similar biplane 
configuration, but with the addition of 
jet engines in the rotor tips. 

The delta-wing convertiplane is 
being privately developed in California 
by a group under the direction of 
Franklin A. Dobson, head of struc- 
tural research and development for 
guided missiles in the aerophysics lab 
at North American Aviation. The 
Dobson design will use a coaxial pro- 
peller-rotor mounted in the nose. As 
the craft shifts from vertical to for- 
ward motion, the rotor is swung from 
a horizontal to a vertical position. 

Currently under construction is a 
prototype that will carry two occu- 
pants, and be powered by two Mc- 
Culloch 4318 target engines develop- 
ing 70 hp each, enough to push the 
model to a speed of 172 mph in level 
flight. It will have a maximum climb 


rate of 1,950 ft per mir. 

Dobson is aiming his airplane at 
civilian markets. But he claims a mili- 
tary model would be limited in speed 
only by available power once the pro- 
peller is in the forward position. He 
thinks his design could reach speeds 
around 700 mph with the proper 
power plants. 

Best known of the recent foreign 
developments is the rather small Brit- 
ish Fairey Gyrodyne, which at one 
time held the world speed record for 
rotary-wing aircraft. 

A successor that Fairey Aviation 
Ltd. is now developing, is called the 
Rotodyne and will be one of the larg- 
est if not the largest compound rotary 
wing aircraft yet announced. It is to 
be powered by two turbines which will 
exhaust through the tips of a five-blade 
jet rotor, and by two other turbines 
which will drive propellers for forwar 
thrust. It is expected to accommodate 
40 passengers (see above). 
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AVIATION PROPHECIES —— 


‘TO CELEBRATE THE SOTH ANNIVER 
SARY of aviation* E. H. Heineman, 
Douglas Aircraft's chief engineer and 
designer of the 1,238 mph Navy- 
Douglas Skyrocket, sat down and made 
some predictions about where the fast- 
paced aircraft industry might move 
next. Here are some typical excerpts 
from Heineman's look at the next 
twenty-five years. 


On Jet Engine Transports: 
That jet engines will be in operation 
in the U. S. in the future is generally 
agreed to be a certainty. Because trans- 
port operations in this country are 
highly competitive, jet transports will 
not be built or placed into operation 
until it can be proven positively that 
they can compete economically with 
propeller-driven aircraft. . . ." 

. It appears at present that jet 
transports will not attain a sound posi- 
tion economically until cruising speeds 
of approximately 500 mph are reached. 
This is 175 mph faster than the cruis- 
ing speed of current transports. . 
Jets should be in extensive (commer- 
cial) operation by 1960." 


On Speed of Commercial Aircraft: 
'. . . During the entire history of avi- 
ation, transport cruising speeds have 
increased at the rate of only about 
seven mph per year. This trend will 
continue, but with the advent of jet 
transports will jump about 100 mph. 
500 mph by 1960, with 600 by 1970, 
appear to be goals possible of attain- 
ment, but with considerable expense 
and effort." 


On Commercial Use of Helicopters: 

. . Based on present costs and prin- 
ciples it is doubtful if the helicopter 
will ever replace the automobile for 
the private citizen. Still, there is every 
indication that the helicopter industry 
will continue to prosper. . . . It is not 
hard to imagine helicopter service in 
the future transporting people from 
downtown locations to airports or to 
transport people from one community 
to another near by. Commercial uses 
of helicopters appear unlimited.” 


* The Wright Brothers made their famous 
flight in the first beavier-than-air flying ma- 
chine at Kitty Hawk, North Carolina. 
December 17, 1903. 


On Atomic Power Plants: `“... Per 
haps the most outstanding develop 
ment of the next quarter century will 
be the development of atomic power 
plants for aircraft. Atomic power 
plants will solve many of the present 
problems such as fuel weight that aver- 
ages a third of the aircraft total weight, 
would be reduced to an almost in- 
significant amount. On the other hand, 
atomic power plants, as now conccived, 
have the disadvantages of requiring 
extensive and heavy shielding azcund 
reactors and radio-active compouents 
that at present make such a power 
plant impractical. 

With future research and develop- 
ment, there is every indication that so- 
lutions to this high engine weight can 
be found and that atomically powered 
airplanes will become a reality.” 


On Rocket Transportation: 
Higher speeds (higher than 750 mph) 
are possible, but will probably require 
operating in the extreme upper atmos- 
pheres where the molecular spacing is 
so great that the aerodynamic heating 
problem is greatly reduced. This can- 
not be accomplished by piston, turbo- 
prop or jet engines as we now know 
them because they are dependent on 


AMERICA’S MOST HEAVILY ARMED FIGHTER "PLANE, 


California. The permanent wing pods hold 2.75 in. 


oxygen in the air combustion of their 
fuel. Operations in the upper atmos- 
phere will be dependent upon the de 
velopment of rocket type power 
plants * 

. . For a long time to come, 
rocket engines will probably be limited 
to special military missions becaus 
the weight of oxidizer required to 
burn the rocket fuel subtracts seriously 
from the payload. The advantages of 
rocket flight have been indicated in the 
Navy-Douglas Skyrocket research plane 
that set its speed records at an altitude 
of 79,494 feet.” 

. With continuing research and 
improvement in chemical fuels there 
is every indication that during the next 
twenty-five years rocket transportation 
will be possible. 

But satisfactory rocket transport will 
pose several problems: the serious 
problem of overcoming aerodynamic 
heating during acceleration within the 
atmosphere and upon the return to 
atmosphere; also there would be nu- 
merous aerodynamic and propulsion 
problems. 

Rocket machines are possible in th 
next quarter of a century but whether 
they will be practical and mect com 
petition of more conventional airplanes 
is somewhat doubtful unless a trc- 
mendous (research) effort is expended 
in this direction." 


Northrop Aircraft's 
Seorpion F-89D built for the Air Force, is undergoing fire control reliability tests in 


folding fin air-to-air rockets. 


Present tests are aimed at checking the F89's electronic aiming and automatic triggering 
equipment. Previous tests proved that the airframe could take the heavy rocket recoil. 
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CHANGES AT NBS 


W ASHINGTON —1f staff members at 
the National Bureau of Standards re- 
member the summer of 1953 for a long 
time, it’s little wonder. In the past two 
months the Bureau watched four of 
its biggest divisions move to another 
cabinet department, lost over $35,000,- 
000 in military research projects, saw 
their own appropriation slashed a 
whopping 26 percent by an economy- 
minded Congress, and found formerly 
satisfied customers—other government 
agencies—shying away from 
NBS facilities. 

It all started when Congress re- 
viewed Department of Commerce 
funds requested for the coming fiscal 
year. About the same time, NBS 
popped up in the Congressional spot- 
light (see opposite page), occupying 
a major role in the battery additive 
investigation. It looked like a good 
place to cut funds, so the lawmakers 
slashed almost two aad a quarter mil- 
lion dollars off the Bureau’s eight and 


a half million request for operating 
funds. 


using 


The Big Switch 


Then at the end of July, Commerce 
Secretary Sinclair Weeks and Defense 
Secretary Charles E. Wilson agreed 
that the Pentagon should supervise its 
own research and development. That 
mcant moving four NBS ordnance and 
electronic divisions, employing 1,600 
scientists and engineers—one-third of 
the Bureau's 4,800 working personnel. 
Three of the divisions, based in Wash- 
ington, will remain at Bureau Labs 
until the Defense Department can find 
space for them. The other, at Corona, 
Calif. is working on guided missiles 
and will probably be assigned to the 
Navy for supervision. 

With the 1,600 employees went the 
$35,000,000 in defense funds that had 
been transferred to NBS to pay for 
military research and development. 

All this adds up to a major setback 
for the men who have pushed the lab- 
oratory's growth. Only last year, funds 
came in from three sources: 

(1) Money appropriated for the 
Bureau's direct operation, 2) Defense 
Department payments for military re- 
search, and 3) fees paid by other gov- 
ernment agencies for technical services. 
The figures tell the story. In 1952 
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NBS spent between $55, 
000,000: 
NBS’ Operation 


and $60, 


$ 8j million 


Military Research 35 
Other Agencies T 15 


$584 million * 
* figures are appioximate 
The prospects for 1954 are bleak by 
comparison. 


NBS’ Operation . $ 6} million 
Other Agencies . d 10 


Total $164 million 


Scientists Dissent 


This sudden reversal of growth for 
NBS has, for the most part, not met 
with the approval of government-em- 
ployed scientists and engineers. The 
Defense Department is getting a some- 
what dissatisfied group from NBS. 
Those staying behind aren't happy 
either. The technical men are reluctant 
to talk about the change, and there's 
some indication that they've been 
ordered not to discuss it. The ban, 
either real or imagined, has started a 
flock of rumors circulating in Wash- 
ington scientific circles. 

e Example: NBS’ hard times can be 
traced to the AD-X2 affair. It is pun- 
ishment for Bureau scientists who re- 
fused to change their findings about 
the battery additive and who supported 


se tee a 


Director Allen V. Astin when he was 
fired from his post. 
€ Example: The "heat" has been ap- 
plied to government agencies not to 
use Bureau facilities until they get the 
go-ahead signal from Commerce De- 
partment officials. 
è Example: The Commerce Secretary 
did not defend NBS against Congres- 
sional budget cuts; further he did not 
properly represent what the Bureau 
is doing at appropriation hearings. 
The bitterness of these charges in- 
dicates how deeply the scientists have 
been rankled. Many of those who are 
moving to the Pentagon have been 
NBS employees for periods up to 30 
years. They dislike the idea of moving 
into a military department; they par- 
ticularly don’t want to be known as 
military scientists. Most of them got 
into that type of research because of 
emergency pressures, not of their own 
choosing. Some of them have been 
turning down lucrative offers from in- 
dustry for years to stay at the Bureau. 
They like the atmosphere, the routine, 
and the academic freedom. 


The Secretary’s Views 


Secretary Weeks, of course, is aware 
of the hard feelings. He's tried to 
allay scientists' fears by widely broad- 
casting his reasons for the change. The 
Secretary's avowed approach is to make 
"Commerce Department Bureaus of 


FIRST CONVEYORIZED, mass production facility built to apply high temperature 
ceramic coatings to alloy steel components (like these jet engine combustion chambers) 
has gone into operation at Solar Aircraft Company's San Diego Plant. The fundamental 
development work in such coatings was accomplished at the National Bureau of 
Standards, and evaluation of such materials has been a project of long standing. 


Product Engineering — September, 1953 





service to business and to cut off any 
non-business service functions". He 
has pointed out that NBS’ remaining 
13 divisions will continue to serve in- 
dustry, with some minor simplification 
and tightening up. 

According to Mr. Weeks, NBS was 
not set up to do military research. Now 
the agency will be able to concentrate 
on the function for which it was orig- 
inally created—keeper of the nation’s 
standards of weights and measures and 
related work on physical constants. 

Supporting Mr. Weeks’ views is Dr. 
Mervin J. Kelly, Director of the Bell 
Telephone Laboratories who is heading 
a committee that is investigating NBS’ 
functions and organization. 


SAFER EJECTION 
SEATS 


PiLots thrown from fast moving jet 
planes by automatic ejection seats al- 
ways have one fear: will they clear the 
airplane? Engineers at Lockheed Air- 
craft Corporation have finally solved 
that problem with an ejection seat that 
uses telescoping guide rails to steer 
the seat out of the cockpit. 

According to company engineers, the 
rails permit a more fully guided cat- 
apult stroke, giving the seat a high 
trajectory after ejection to gain addi- 
tional clearance over the airplane. 
Three feet long, the rails guide the 
seat during the first 48 inches of travel. 
The new seats will be used on F-94C 
all-weather fighters. 


AD-X2: STILL 
A QUESTION 


W ASHINGTON—After a short in- 
vestigation, the Small Business Com- 
mittee of the U. S. Senate gave up 
studying the merits of AD-X2, the 
much publicized battery rejuvenator. 
Despite a flood of testimony, the com- 
mittee was unable to resolve the big 
point of contention: Does AD-X2 
work? 

Last spring Secretary of Commerce 
Sinclair Weeks decided that the Na- 
tional Bureau of Standards had not 
been objective in testing the battery 
additive, so he fired NBS’ director, Dr 
Allen V. Astin (Product Engineering, 
May 1953, p. 137; June 1953, p. 137). 
When the dismissal launched a storm 
of protest in scientific circles, the Sen- 
ate committee decided to start an in- 


quiry. This is typical of the confusion 
unearthed by the senators: 


On Contents 


Jess M. Ritchie, inventor and manu- 
facturer of the powder, refused to 
divulge his formula on the grounds 
that he was using secrecy instead of a 
patent to protect his discovery. Ac- 
cording to Ritchie, “certain controls” 
and "trace elements" were the secret 
of AD-X2's success, and both defied 
detection by analysis. 

Senator Hubert Humphrey, a rcgis 
tered pharmacist, insisted that AD-X2 
was nothing but a mixture of epsom 
salts (sodium sulfate) and glaubers 
salts (magnesium sulfate). Ritchie re- 
butted this testimony by claiming that 
the words "slightly basic" in slightly 
basic magnesium sulfate were the key 
to satisfactory performance. 

Dr. Astin testified that exhaustive 
NBS tests had revealed AD-X2's con- 
tents down to five parts per million. 
He confirmed that the powder was a 
mixture of sodium and magnesium 
sulfates. But according to NBS, 
"slightly basic" meant that the mag- 
nesium sulfate was impure, and 
Ritchie's trace elements were merely 
the usual impurities found in com- 
mercial salt. 


On Previous Reports 


The committee tried to clarify the 
conflicting reports that had been issued 
on the powder. Testimony showed that 
a Massachusetts Institute of Tech- 
nology report—previously interpreted 
as substaptiating Ritchie's claims-—did 
not reach any definitive conclusion. 

Harold C. Weber, an MIT profes- 
sor in chemical engineering admitted 
that the MIT tests were inadequate to 
prove or disprove the merits of the 
additive. 

On Performance 

The most divergent opinions were 
heard on the performance of AD-X2. 
Ritchie, supported by several of his 
distributors, described the wonders his 
powder had worked at the U. S. Sub- 
marine Base in Connecticut, and at 
several large plants. 

NBS, on the other hand, stuck to 
its original opinion: there was no 
proof that AD-X2 had been respon- 
sible for any improvements in battery 
life. Astin reported on a test con- 
ducted at the Bureau last year that 
Ritchie “guaranteed would demon- 
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strate the merits of the powder”. A 
group of judges that included the in 
ventor were unable to tell any differ 
erence between treated and untreated 
cells. 

Senator Thye, the commitee chair- 
man, said that orders from substantial 
companies for AD-X2 had impressed 
him more than any testimony. He 
asked Dr. Astin to explain industry's 
continued use of the product. 

The Bureau director answered this 
way: "If you take an aspirin for a 
cold and then feel better the next day, 
you don't know if the aspirin was re 
sponsible or not. You might have felt 
as well without the aspirin. It’s the 
same with AD-X2.” 

That was too much for the com- 
mittee. They decided to drop the 
whole thing, leaving any decision up 
to the National Academy of Sciences 
which has appointed an impartial 
group of scientists to conduct exhaus- 
tive tests. 


NSF TRAVEL 
GRANTS 


NATIONAL SCIENCE FOUNDATION, 
charged with encouraging scientific 
research with financial assistance, will 
see that the United States has ade- 
quate representation at six international 
technical meetings next year. NSF is 
accepting applications for a limited 
number of grants that will helo pay 
travel expeases to these meetings: 

e International Union of Pure and Ap 
plied Physics; London, England; July 
6 to 10, 1954. 

e World Power Conference; Rio dc 
Janeiro, Brazil; July 25 to August 8, 
1954. 

e International Union of Theoretical 
and Applied Mechanics; Brussels, Bel- 
gium; July 28 to August 2, 1954. 

€ International Mathematical Congress 
and International Mathematical Union; 
Amsterdam and The Hague, Nether- 
lands; August 30 to September 9, 
1954. 

@ International Union of Geodesy and 
Geophysics; Rome, Italy; September 
16, 1954. 

è International Scientific Radio Union; 
Amsterdam, Netherlands; September 
1954. 

Applications for the first three meet 
ings must reach NSF, Washington 25, 
D. C. by the first of December; applica- 
tions for the last three, by January first. 
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Exposed to Marine Atmosphere 


Unclad aluminum alloy 24S-T3. 


Clad aluminum alloy 24S-T3. 


Exposed to Salt Water Wettings 


Serious corrosion of unclad alloy. 


Minor weathering of clad alloy. 


MORE CORROSION DATA — 


FOR THE CONTINUOUS FIGHT against 
salt water corrosion, the National 
Bureau of Standards supplied some ad- 
ditional ammunition recently. After 
exposing to marine conditions sheets 
of unclad and aluminum clad 24S-T3 
aluminum alloy (the high strength 
material containing 43 percent copper 
and 1j percent magnesium) stapled 
together with galvanized steel wire, 
NBS' Corrosion Laboratory reported: 

1) Either type of sheet performed 
satisfactorily when exposed only to 
marine atmospheres. 

2) Only the alclad alloys was satis- 
factory when the sheet was subject to 
wetting by sea water. 

NBS ran the tests at the request of 
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other government agencies because the 
use of galvanized-steel-wire stitching, 
or stapling, to join aluminum sheets 
is increasing. The biggest user is the 
aviation industry: to fabricate non-load 
bearing walls and partitions in the air- 
plane's interiors. Non-aircraft applica- 
tions include thermally insulated wall 
panels and interior panels of auto- 
mobiles and busses. 

During the 37 month exposure, 
scientists checked the panels repeatedly, 
making both macroscopic and micro- 
scopic observations. Typical of their 
findings: 

e Undad panels exposed to salt 
water deteriorated rapidly. After two 
months, the zinc coating on the steel 


staples was white with corrosion. After 
six months the zinc was completely 
caten away; the staples were covered 
with dark adherent rust; and under- 
neath the staples, the sheets were 
cracked by stress corrosion (the crack- 
ing having started at the faying sur- 
faces). At the end of the 37 month 
exposure, the staples were badly pitted 
and rusted, and the sheets suffered 
severe crevice corrosion in the area of 
the staples—as well as stress corrosion 
cracking. 

€ The alclad sheets, on the other hand, 
stood up much better. Even after 37 
months some of the zinc-iron alloying 
layers were left on the staples. The 
underlying steel had barely begun to 
pit. There was little or no crevice cor- 
rosion and there was stress corrosion 
in only one spot of one panel. 

@ When exposed only to marine at- 
mospheres, neither sheet showed any 
appreciable effect even after the full 
exposure. None of the staples were 
significantly pitted and each retained 
some of the zinc and zinc-iron layers. 
Crevice corrosion was mild, but suf- 
ficient for the Bureau to recommend 
sheets exposed to such weathering 
should be covered with protective coat- 
ings for maximum life. 


PACKAGED PROCESS 
CONTROLS 


TO AUTOMATICALLY CONTROL various 
industria! process operations, Minneap- 
olis-Honeywell Regulator Company has 
developed a series of packaged units, 
designed to take advantage of the 
similarity of operations in several in- 
dustries. For example, the company 
claims that a batch cooking operation 
is basically the same in a textile, chem- 
ical or pharmaceutical plant. 

Each unit, engineered for a specific 
process operation, will include record- 
ing and controlling instruments, meas- 
uring and control elements, and related 
accessories. One big advantage of such 
units: processors will be able to select 
a system on the basis of over-all func- 
tion, instead of employing a time-con- 
suming consideration of the character- 
istics of individual control elements. 

Eventually the matched control units 
will cover all industries, ranging from 
ceramics and chemicals to textiles and 
utilities where there is little variation 
in control elements. 
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RARE METALS 


W ASHINGTON-Atomic energy re- 
search continues to turn up new ap- 
plications for unfamiliar metals. Cur- 
rently heading the list: hafnium and 
the rare earths. Metallurgists studying 
these materials predict that design en- 
gineers will be using them widely in 
the next few years. 

Because of its unique properties, 
hafnium promises to become one of 
the most important metals of the fu- 
ture. Excellent corrosion resistance and 
ability to withstand excessive heat par- 
ticularly have awed scientists. In a 
mixed carbide with tantalum, hafnium 
forms an alloy that has the highest 
melting point of anything man has 
tested. 

Atomic Energy Commission scien- 
tists became interested in hafnium be- 
cause of its close association with 
zirconium, the corrosion resistant, ti- 
tanium-like metal that doesn’t absorb 
neutrons. Hafnium is always present 
in zirconium ores. And although its 
chemical and physical properties are 
like zirconium, its nuclear characteris- 
tics are just opposite. Zirconium is a 
poor neutron absorber; hafnium is an 
excellent one. 

That property introduces many 
atomic energy uses for the metal: con- 
trol rods in piles (introduction of 
hafnium rods to absorb neutrons and 
slow down the fission reaction), con- 
tainers for radioactive materials that 
are strong neutron emitters, shielding, 
etc. 

Right now lack of production facili- 
ties and high costs block widespread 
use of hafnium. The ore runs about 
two to five percent of zirconium ore. 
With production of that metal only 
75 pounds last year, there was barely 
enough hafnium available for further 
studies of its properties. 

In addition hafnium requires addi- 
tional purification processes after it 
has been separated from zirconium. 
That makes the metal even more ex- 
pensive than zirconium -which costs 
about fifteen dollars a pound. 


Rare Earths 


Metallurgists first became interested 
in the rare earths when they were suc- 
cessfully alloyed with magnesium. In 
later experiments they were added to 
both ductile iron and steel, improving 


ductility, impact strength and weld- 
ability. British scientists have added 
them to cast iron to turn out a substi- 
tute for steel. 

Until recently, Misch metal, an alloy 
of all the rare earths and cerium in 
the percentages which are found in 
nature, has been the alloying agent. 
Now scientists are reporting uses for 
the individual rare earth metals and 
their oxides. 

Typical of the interest is that sur- 
rounding gadolinium. This was merely 
another name in the periodic table of 
elements until scientists discovered it 
has the highest neutron absorption co- 
efficient of any metal—including haf- 
nium. Little else about the properties 


cat- 
whiskers 


Germanium 


Construction 3f a 
crystal tetrode transistor 


of the individual rare earths has leaked 
out from AEC labs. 

At its Ames (lowa) Laboratory, 
AEC has pioneered the development 
of a technique for separating the rare 
earths. They finally perfected an ion 
exchange process that separates labora- 
tory-size quantities of the earths. To- 
day the technique is too expensive for 
commercial operation. But Ames per- 
sonnel are now working on modifica- 


tions that will make it economically 
feasible. 


Raw materials for the process are 
Most important sources: 
1) by-products of the fission process in 
plutonium reactors; 2) heavy deposits 
of Monazite sands recently uncovered 


abundant. 


in Idaho; and 3) large deposits of 
Bastnastite discovered in New Mexico 
and California now being mined. 


Germanium 
crystal 


Age 


CONSTRUCTION of new crystal tetrode transistor compared to older three element 
point contact (center) and junction type (right) units. 


NEW TRANSISTORS 


TO THE ELECTRONICS INDUSTRY a 
transistor has meant a three-element, 
semi-conductor device that would re- 
place vacuum tube triodes in certain 
applications. Last month Sylvania Elec- 
tric Products, Inc. broadened the defi- 
nition. They announced the successful 
development of tetrode and pentode 
transistors. 

Development work has progressed 
so far with the four element units that 
Sylvania expects to offer them com- 
mercially this month. The five-element 
units are still being tested; they'll be 
available.by the end of the year if 
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everything goes according to schedule. 

Like their smaller counterparts—the 
junction and point contact transistor— 
the new devices use. semi-conducting 
germanium crystals. But where the 
triode transistor has two cats whiskers 
in contact with the germanium crystal, 
the tetrode has three; the pentode, four. 

Sylvania expects that their new semi- 
conductor units will broaden the ap- 
plication of transistors. Since the new 
transistors can replace older types on 
a one-for-two or one-for-three basis, 
they will permit the building of even 
more compact. electronic equipment. 
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THE NEWS IN PICTURES 


last May, General Electric revealed 
that they had built a “pint-sized” 
atomic pile for research purposes. Now 
the Atomic Energy Commission has 
permitted the company to release these 
pictures of the unit which takes up 
no more space than a bank of four 
ordinary filing cabinets. One of the 
few close-ups of a nuclear pile that 
AEC has allowed, these photos show 
some of the accessory equipment that 
is required in atomic energy installa- 
tions, even with a low power unit such 
as this. A unique feature of the GE 
pile is an internal “thermal column” 
where the neutron flux is much greater 
than in the fuel region surrounding it. 
Parts to be bombarded by neutrons are 
placed in this column 


ARTIST'S DRAWING of the thermal test 
reactor shows how the heart of the unit is 
buried in graphite blocks, five feet thick 
on a side. Mechanisms on top are for con- 
trolling the rate of fuel feed and for drop- 
ping safety rods into the pile in an emer- 
gency. Note thermal column. 


a x. 4 


i 


CLOSE-UP of the mechanisms that control the feed of fuel rods THIS TECHNICIAN is checking the emergency “drop” system 
and safety rods into the reactor. Since humans cannot get close to that operates the safety rods. The rods, made of cadmium that 
the pile while it is in operation, fuel feed system depends on absorbs neutrons, are held in place by electromagnets. If the pile 


mechanical components and servo equipment. Control is exerted gets overactive, the rods can be dropped instantly to stop the 
by lowering cadmium rods and sheets with the enriched fuel. reaction. This is the key protective device on all reactors. 


202 Product Engineering — September, 1953 





NEW COMPUTER 
MEMORIES 


WITH COMPUTERS now an accepted 
adjunct to the engineering department, 
the men who build electronic brains 
are concentrating on improving the de- 
vices’ weakest part—the computer 
memory. The two latest developments 
in the computer field are memories: 

* The Oak Ridge Automatic Com- 
puter, Logical Engine (ORACLE) has 
an internal memory system with the 
greatest capacity of any high-speed, 
general purpose, digital computer ever 
built. 

* Radio Corporation of America has 
developed a high speed electronic 
memory that can store 10,000 digits at 
any given instant. 

ORACLE, built at a cost of $350,- 
000 by the staff of Argonne and Oak 
Ridge National Laboratories, boasts 
three features that makes it superior to 
other digital devices: its internal 
memory system, its remote-controlled 
auxiliary memory system (magnetic 
tape), and its speed of operation. 

The internal memory can receive, 
retain and process as many as 2,048 
words (a word is equivalent to one 
twelve-digit decimal number)—twice 
the number handled by other com- 
puters of this type. The memory unit 
consists of 80 three-inch cathode ray 
tubes that store information in the 
form of electrical charges on the face 
of the tube. 

An amplifier detects these charges 
and produces a signal that is trans- 
ferred to the arithmetic unit or is used 
to regenerate the information in the 
memory. This form of memory re- 
quires periodic refreshing. In the 
ORACLE, refreshing takes place auto- 
matically about 65 times per second. 

The magnetic tape auxiliary system 
provides for the storage of four million 
words. 

Because it can multiply 12-digit 
numbers by 12-digit numbers in less 
than 1/2,000 of a second, ORACLE 
is rated by many as the fastest worker 
of the general purpose computers. It 
can add two 12-digit numbers in about 
5/1,000,000 of a second. 

RCA's new memory tries to com- 
bine high speed operation with vast 


storage space. Basically it consists 


of 10,000 tiny ring-shaped magnets 
woven on thin wire mesh. At each wire 
intersection there is a magnetic core 


with a vertical wire and horizontal 
wire through it. 

The magnetic material is such that 
when an electric current of a certain 
intensity runs through the two inter- 
section wires, a core will switch its 
magnetic polarity. 


MORE TITANIUM 
PRODUCTION 


WASHINGTON —- U. S. titanium 
sponge production got more gov- 
ernment encouragement last month. 
The Defense Materials Procurement 
Agency announced the signing of a 
contract with Cramet Inc.—subsidiary 
of Crane Corporation, Chicago, Ill.— 
which will boost annual production 
by 6,000 tons. 

Under terms of the agreement, the 
government will loan the Chicago 
company up to $24,950,000 for con- 
struction and equipment; Cramet will 
pay back the loan with interest as 
production proceeds. 

Under current plans, the plant is 
scheduled for full production by 1956. 
Crane has agreed to produce 30,000 
tons of titanium in a five year period ; 
the government has guaranteed to buy 
6,000 tons of their production during 
the same length of time. 

Previously the government was aim- 
ing for an annual production of 22,- 
000 tons by 1956. This newest facility 
along with expansion of other facili- 
ties has boosted goals to 30,000 tons. 
Previously the government had signed 
contracts with two other producers: 
Titanium Metals Corporation and Du- 
pont. Both call for large production 
over a five-year. period—18,000 tons 
for Titanium Metals and 13,500 for 
the other. 

All three companies have, or will 
have, facilities that use the Kroll mag- 
nesium reduction process of producing 
titanium sponge. All the contracts 
have escape clauses that permit termi- 
nating the agreement if someone 
comes up with a low cost process that 
would obsolete Kroll equipment. 

Right now the government isn't 
worried about the obsolescent factor. 
DMPA officials say that even if a 
better process is developed, they doubt 
if plants could come into full scale 
production before the termination of 
present contracts. Sponge making, 
they say, is a tricky operation. 
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DRAFTSMEN at Ace-Central States Ma- 
chine Tool Company are using a verticcl 
wall drafting machine to make full-scale 
drawings of heavy equipment for automo- 
tive, construction, and aircraft industries. 
The company claims that their people pre- 
fer the vertical machine to a horizontal 
one when working on king-sized prints. 


PLASTIC DESIGN 
PIRACY 


ONE OF THE BIG ADVANTAGES of 
using plastics for housewares is the 
ease with which a producer can tool 
up and get into large scale production. 
Lately this advantage has been boom- 
eranging on manufacturers. It has led 
to an epidemic of design piracy that 
is plaguing reputable fabricators. 

The Society of the Plastics Industry 
is studying what legal redress mem- 
bers can seek from such unethical 
competition. SPI reports the copying 
has gone to such extremes that pirates 
are even using legitimate manufac- 
turers’ products for patterns to form 
their copied molds. 

There appears to be only two ave- 
nues of approach to preventing design 
stealing: One is a voluntary elimina- 
tion of the practice on an industry- 
wide basis, put together under the 
auspices of the Federal Trade Com- 
mission. The other answer is to in- 
voke the copyright law. A recent rul 
ing in a California Court held that a 
copyright granted to a complainant on 
a design was valid and anyone who 
minutely copied the design violated 
the copyright protection. 
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GOOD HEADS ...GOOD THREADS ...GOOD BOLTS 


If you are looking for a good line of standard bolts, one which combines quality 


and variety, choose Bethlehem Bolts. 


Bethlehem machine, carriage and lag bolts are well made from top-quality steel. 
They have good, strong heads and smooth-running threads, and come in all types 
and sizes. We also manufacture a full line of turnbuckles, clevises, rivets, spikes, BETHLEHEM STEEL COMPANY 

BETHLEHEM, PA. 


washers and nuts. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 


Bethlehem Bolts are good, dependable bolts—good bolts in every way. 
" Distributor: Bethlehem Steel Export! Corporation 
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Reference Book Sheet 


Radiation Characteristics of Metals 


JOSEPH POGGIE 


Republic Aviation Corporation 


THESE DATA show the relative effects 
of surface texture and composition 
on the radiation characteristics of dif- 
ferent metals at elevated temperature. 
These characteristics are expressed by 
their percent emissivity which equals: 


Radiation Intensity of Specimen 


Radiation Intensity of a Black Bod) 


The results can be summarized as 
follows: 
1. Examination of test results and 
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Emissivity vs. Temperature of Alclad 





visual observation during tests indi- 
cate that the reflection characteristics, 
of the tested materials in the infra red 
region are modified by oxidation and 
surface texture. Color appears to have 
no detectable effect. 

2. Alclad: Polishing has little or 
no effect on alclad, probably due to 
the fact that, when received from 
stock, alclad already has a high polish. 
Prolonged exposure at 400 F resulted 
in a marked increase in emissivity of 
both polished and unpolished speci- 
mens (Fig. 1). 

3. Titanium: Emissivity of pol- 
ished and unpolished titanium (oxi- 
dized) was equal. After being sub- 
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jected to 800F for 48 hours, the 
value of emissivity of the unpolished 
surface from 5 to 12 percent 
higher than the polished surface. 

4. Stainless Stecl: Polishing caused 


Was 


a substantial decrcase in the emissivity 
Prolonged exposure of 800F had no 
effect. 
when the specimens were oxidized at 
1,200F. 

5. Nickel Alloys: Inconel, Inconel 
X and Monel exhibited 
creases in emission when exposed to 
1,200F for 48 This was true 
of both polished and unpolished sur 


Emission increased, however, 
marked in 


hours. 


faces. 


(continued on page 207) 
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NEW PLASTIC MATERIALS ADD 
PROPERTIES NATURE FORGOT 


Look to today’s new materials 
for help in putting new 
properties into your product 


What properties would you like to add to your 
product? Flexibility . . . toughness . . . chemical 
resistance ... smarter appearance... color? 


For many manufacturers (and you may be 
one), better, faster selling, more versatile prod- 
ucts will be a reality tomorrow ... because of 
new, improved materials uncovered by Mon- 
santo research today. 

For example: Monsanto recently developed a 
new technique for molding its Opalon vinyl 
resin... Which greatly widens the range of ap- 
plications for injection molding vinyl chloride. 
Typical of the vast research daily devoted to 
plastic materials, processes and applications, this 
latest development in the injection molding of 
Opalon dry blend vinyl resin opens new design 
opportunities for manufacturers of electrical 
equipment, flexible fittings, appliances, sporting 
goods, housewares, toys and many industrial 
products. 

Perhaps you, too, have a use for Opalon—or 
another Monsanto plastic—in your present prod- 
ucts, or ones still on the drawing board calling 
for properties possible with one of the new 
plastics. You'll find answers to many of your 
questions about these new materials in Mon- 
santo’s latest report to management. Send for 
your free copy today; the coupon is for your 
convenience. Opalon: Reg. U. S. Pat. Off 


MONSANTO 


SERVING INDUSTRY... WHICH SERVES MANKIND 


For products such as automotive and refrigeration parts, sporting goods, 
tøys, housewares, etc., Monsanto’s Opalon vinyl plastic delivers flexibility 
ranging from soft to semi-rigid . . . outstanding electrical properties . . . 
resistance to abrasion, moisture, oxidation, most acids, alkalies and 
common solvents ... and a wide range of color. ] 


$ 


— 


p 
FREE— REPORT TO MANAGEMENT j am " 


MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2133 
Springfield 2, Mass 


Please send me vour new management report on new materials aiding design. 
Name & Title 
Company 


Address 


City, Zone, State 
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This Steel 


STOPS Radiant Heat 


This A.uminizep Steel interior 
of a toaster keeps the inside 
hot, the outside cool. 


Armco ALUMINIZED* Steel is an effective heat bar- 
rier because it is an excellent heat reflector. Up to 
about 900 F, it reflects more than 80 per cent of 
the radiant heat thrown against it. Less than 20 
per cent goes through this hot-dip aluminum-coat- 
ed steel. That's why it raises the heating efficiency 
of infra-red ovens, ranges and other gas and elec- 
tric appliances. It contains rather than dissipates 
the radiant heat. 


ENDURES SCALING TEMPERATURES 

Besides serving as a reflector of heat, Armco 
ALUMINIZED Steel is widely used where high tem- 
peratures would cause other low-carbon steels to 
fail through progressive scaling. ALUMINIZED will 
withstand temperatures up to approximately 900 


Source of 
RADIANT HEAT 


=" 
€— ih 


ik 
EC 


F without discoloration, and up to about 1250 F 
without destructive scaling. 

For this reason a prominent independent 
research laboratory has rated Armco ALUMINIZED 
Steel next to stainless steel for endurance in com- 
bustion chambers and burner rings of gas-fired 
furfaces. 


A FLAT-ROLLED PRODUCT 
Armco ALUMINIZED Steel is made in sheets and coils 
12 through 28 gage in thickness and up to 36 and 
48 inches in width depending on gage. For more 
information on this versatile material, write for the 
booklet, ''Armco ALUMINIZED Steel”. 

For other Armco products see our catalog in 
Sweet's Product Design File. 


Conc? 


4463 CURTIS ST., MIDDLETOWN, O. © EXPORT: THE ARMCO INTERNATIONAL CORPORATION 


ARMCO STEEL CORPORATION , m 


Product Engineering — September, 1953 





Product Engineering Reference Book Sheet 


Strength-Weight Ratios of Hollow Steel Shafts 


HANS W. SMITH 


THIS CHART simplifies calculating of 
the weight per foot and polar section 
modulus of hollow shafts subjected to tor- 
sion. It can also be used for solid shafts 
with negligible error and for comparing 
strength-weight ratios of solid to hollow 
shafts. The equations used in its deriva- 
tion are shown on the curve. 


1125 125 





2 


ExAMPLE 1. Given: ID = 3 in.; OD = 4 in. Since R = 0.75, Line I shows W 
19 Ib/ft. Line Il gives Z, — 8.8 in." 


EXAMPLE 2. To transmit a given torque, a solid shaft with a dia of 3 


in. 1$ re- 
quired. Z, for this shaft is 5.3 in? and W' — 24 Ib./ ft. 


Since the only condition required of a hollow shaft that can carry the same torque is 
that it have an equivalent value of Zp, there are an infinite number of solutions 
III and IV indicate that one is: R = 0.75, D = 3.41 in., d 2.55 in 
is 14 Ib./ft. 
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, W for this shaft 
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NEW COMP 


New Transmitter 
Simplifies Flow 


Measurement 


Designed to be the answer to the 
problem of close-coupled fluid flow 
measurement, liquid level, or any other 
installation requiring differential pres- 
sure measurement and transmission, 
this force-balance transmitter converts 
differential pressure into an equivalent 
3 to 15 psi output, and can be used to 
measure flow of liquid, steam or gas; 
liquid level, or specific gravity. Speed 
of response is one second for 63.2 per- 
cent of full scale change with 50 ft 
of } in. tubing. 

This Transaire transmitter has two 
basic units: (1) the primary, which 
senses differential pressure and consists 
of a two-part, forged steel or stainless 
steel housing enclosing a Teflon-coated, 
glass-fabric diaphragm to permit full 
over-range protection of 1500 psi to 
either side of diaphragm; (2) the 
secondary unit which transmits the pro- 
portional output air pressure and in- 
cludes a heavy-duty pneumatic force- 
balance transmitting system. Maxi- 
mum diaphragm operating temperature 
is 300F. 

The primary side of the transmitter 
receives the process fluid and produces 
a deflecting force proportional to the 
differential pressure. The secondary or 
transmitting side develops an oppos- 
ing force which is also proportional 
to the differential pressure. As shown 
in the cross-sectional view, the beam 
on which these two forces act, is the 
connecting link between the two sides. 
The separating plate‘ between the 
primary and secondary units serves as 
a means for mounting the instrument. 

The diaphragm is connected to the 
force beam, and any motion of this 
beam about its pivot point is opposed 
by the force balance bellows. 

The secondary side of the transmit- 
ter develops an output air pressure 
directly proportional to the process 


differential pressure. At zero differen- - 


tial the output pressure is 3 psi, and 
at maximum differential it is 15 psi. 

An increase in differential pressure 
across the diaphragm produces a move- 
ment of the force beam which carries 


210 


Primory Side Adj. nut 


Locking 
nut 


Mounting plote Pressure 


sealing 
bellows 
High pressure ; 
connection 


Beom pivot point 


(Fulcrum nof shown). 


Low pressure 
D'aphragm-? connection Force beom 


Follow-up beom 


TOP VIEW 


Decreose 


the baffle away from the nozzle. This 
results in a decreased pressure in the 
relay valve chamber. The output of 
the reverse acting relay increases to 
restore the force beam to its original 

sition through the action of the force 
alance bellows and the follow-up 
beam. The motion of the follow-up 
beam is transferred to the force beam 
through the range adjustment pin. 
Range changing (a 10 to 1 continuous 


Secondary Side 


Air supply 


Hydroulic 
Comping bellows 


Reservoir 


Copillory 


aim) 
— amas ade a edged) 


Ronge adjustment pin 
Coarse odi nut 
Fine adj screw 


Range adjustment side 
C —————9 


Increase 


adjustment) is accomplished by posi- 
tioning the range adjustment slide 
marked for the various ranges. 

An hydraulic damping circuit has 
been made an integral part of the 
transmitting side. A damping bel. 
lows is attached to a point near the end 
of the force beam, and by means of a 
capillary tube it is connected to a 
reservoir vented to the atmosphere. 
Taylor Instrument Co., Rochester 1, N. Y. 
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MATERIALS -PARTS 


SPECIFIED 


| — i A 


A sketch af the liquid mass flowmeter. Measurement is made 
of the torque necessary to give the flowing mass an acceleration. 
This torque is dependent only on the dimensions of the flow- 
meter, a rotaticnal speed, and the mass flow, eliminating any 
volumetric troubles. 


B Y 


PRODUCT ENGINEERS 


Flow-sensing element 


As the torque is directly proportional to the mass flow and the 
speed of rotation, it is possible for the scale of the unit to be 
changed by changing the speed. Since the calibration is linear, 
a wide range of mass flow can be measured with a single point 
calibration. 


Mass Rate Flowmeter Measures Gas, Liquid, Or Solids 


In processes where solids are carried in a fluid stream, 
such as catalytic cracking plants, the true rate of total 
mass flow can be measured directly by an instrument that 
is capable of measuring the mass flow of any gas, liquid, 
solid, or mixture which can be made to fall through a pipe. 
This true mass rate flowmeter automatically accounts for 
any transients in the system, and direct reading measure- 
ments can be made in pounds per minute. Accuracy of 
measurement is completely independent of volume, tem- 
perature, pressure, viscosity, compressibility, or external 
accelerations. 

Currently available flowmeters fall into five general 
categories: a constant-area variable-head type (orifice 
meter, venturi); an average flow velocity across a fixed 
area; a positive displacement type (flow-actuated free run- 
ning turbine, gear pump driven by flow); a variable-area 
type (variable orifice, float in a tapered tube); an impact 
pressure type (nozzle directed at a fluted wheel). The 
manufacturers claim that these are all dependent on density, 
viscosity, volumetric flow rate, temperature, — or 
compressibility of fluid, while the mass rate flowmeter is 
independent of these factors. 

Basically, the mass rate of flow is measured by deter- 
mining the moment necessary to give the mass Coriolis 
acceleration. Referring to the cutaway drawing of the 
flowmeter, it is shown that the fluid stream is forced out 
radially by its own velocity, and that the path of a given 
particle is a spiral because the sensing element and the 
flowmeter case is rotating. The particle now has an increas- 
ing tangential velocity which has been imparted to it by 
the flowmeter. To get this velocity change, the mass of 
the particle had to be accelerated. The reaction to the force 
— this acceleration was exerted on the vane of the 
sensing element, which formed a torque about the axis of 
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rotation and served to twist the torque tube. The measure- 
ment to be made is the amount of twist in the torque tube 
or the phase shift between the sensing element and rotating 
case. 

The motor driving the flowmeter only supplys the bear- 
ing and seal friction, and the windage. As the sensing 
element rotates at the same speed as the case, there are no 
shear forces due to the viscosity involved. Also, the force 
produced is the product of the mass and the acceleration, 
so that pressure or temperature have no effect. 

Other advantages of the unit are: (1) It will work on 
multiphase fluids such as mists, foams, slurries and emul- 
sions, homogeneous fluids, aerated powders, or pieces fall- 
ing by gravity; (2) It will read flow in either direction, 
and the output reverses when the flow reverses; (3) Per- 
mits accurate measurement on rapidly changing flows; 
(4) Makes measurements of the average valves of pulsating 
flows; (5) The scale factor can be shifted over a large 
range by changing the rotational speed; (5) The same 
scale factor applies to any material which can be made 
to flow through the meter; (7) It is unaffected by gravita- 
tional or other translational accelerations. 

The flowmeter will measure and control the rate of flow 
in an industrial process, weigh the grain transfer between 
an elevator and a freight car, give a measure of gas line 
flow without variances caused by temperature and pressure, 
and meter exact weights of fluids or powders for packaging. 
With the addition of a proportioning unit, and two or 
more flowmeter units, it will control weight mixtures in 
chemical plants and for other processes. 

Until flow rates and sizes of the units have been stand- 
ardized, all flowmeters will be custom built for the job. 


Control Engineering Corp., 
560 Providence Highway, Norwood, Mass. 


CONTINUED ON PAGE 212 
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COMPONENTS—MATERIALS 


AVAILABLE AS AN EXTRA is a float-switch control that can 
actuate a visible or audible alarm when the oil supply is low. 
Then, if the supply is not replenished, the switch will shut off 
the machine, preventing damage to the bearings. 


THE COMPLETE UNIT is available with a choice of tso res- 
ervoirs, 3-pint or 6-pint capacity. No mechanical linkage to 
the lubricator is required, making it possible to mount the unit 
without reference to moving parts. It can be located anywhere. 


AND continued 


— — Solenoid 


Solenoid Operated Lubricating System 


Automatic metered lubricating systems using a new 
solenoid-operated lubricator, can be applied to almost every 
type of machine and mounted in any location, with no 
connection to a moving element of the machine required. 

Flexibility of control is one of the main features of the 
new lubricator, it can be actuated by switches, tripped by 
rotary or reciprocating motion, existing control circuits, 
electric timer controls, foot switches or push buttons. 
Because of this feature, the unit is adaptable tc use on 
special machinery as well as standard models. The new 
lubricator can be used on machine tools, metal working 
machinery, packaging, bottling, printing, textile, and wood- 
working machinery, and special industrial machines. 

Shown is the type “E” lubricator which delivers from 
0.8cc (24 drops) to 0.2cc (6 drops) of oil per stroke; 


ELECTRONIC SERVOSPEED SYSTEMS for 


maximum frequency of operation is recommended at 4 
strokes per minute. The solenoid is rated at 4 amp., 110 
volts, a-c, and when energized, a pump piston is drawn up, 
bringing oil into a cylinder. When the current is inter- 
rupted, a spring moves the piston down, forcing oil 
through the system and meter units at each bearing. 

Temperature rise is within safe limits with the solenoid 
cover in place. The complete unit is available with a choice 
of two reservoirs, 3-pint or 6-pint capacity. The larger 
reservoir can be obtained with a double-contact float-switch 
control. This control actuates an audible or visible alarm 
when the oil reaches a low level, and then shuts off the 
entire machine if the warning is ignored. 


Bijur Lubricating Corp., Rochelle Park, N. J. 


the speed control of series or universal 
motors may be adapted to fractional 
and sub-fractional horsepower motors. 
A speed range of 100 to 1 is achieved 


with motors having a base speed 
of 5000 rpm or higher. Three wire 
motors may be controlled for one 
direction of rotation and 4-wire motors 
in either direction selectably by a small 


reverse switch. Straight motor and 
gear-motor types available from 1/100 
to + hp, 114v operation, and to 3 hp 
for 220v. Electro-Devices, Inc., 6 
Godwin Ave., Paterson, N. J. 


CONTINUED ON PAGE 214 
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VUCUT ETAR MUA 


...0 Spray Driers, 


for instance 


THE INSTALLATION 


l 


At the Golden Valley Creamery, Newman, Calif., where 
Crane Bar Stock valves replaced original lead regulator 
valves on spray process milk driers. They handle hot 
milk from high pressure pumps, at 2000 to 3000 psi, 
at a temperature of 180° F. 


THE CASE HISTORY 


The original equipment valves on these driers had a 
short life. They started failing quickly . . . couldn't be 
regulated . . . interrupting control of the process. Shut- 
downs for valve repairs were excessive; maintenance 
costs increased. The trouble was the stem threads were 
always stripping. 

Not until all original valves were replaced with the 
sturdy, precision-made Crane 18-8 Mo Bar Stock valves, 
was the trouble completely stopped. That was more 
than 5 years ago. The Crane valves are still in the lines, 
holding down maintenance costs year after year, helping 
keep the plant at peak efficiency. 


VALVE SERVICE RATINGS 


Oubdnt be bel 
Abd etr aloe ra opu, 


Pant 


SERVICE LIFE: 
Ay 3 BAd 
OPERATING RESULTS: 


No ahutdloune fou b nopaira 


AVAILABILITY: 


Cant (tatag ero. he 222-58 


THE VALVE 


You can see and feel the high 
quality of Crane Bar Stock 
valves. They're sturdy, compact 
and precision-crafted from solid 
steel, Exelloy, or 18-3 Mo, for 
cold working pressures up to 
3000 psi. Sharply tapered disc 
gives closest flow regulation. 
Wide seating surfaces stay tight, 
resist wire drawing and cutting. 
You can't find a better valve for 
regulator leads, orifice meters, 
by-passes, and many similar 
services. Sizes up to l-in. See 
your Crane Catalog or Crane 
Representative. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 


, THRIFT 
\ BUYER 


Branches and Wholesalers Serving All Industrial Areas 


FITTINGS > 


PIPE 


- PLUMBING - HEATING 
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NEW COMPONSNTS 





—— M A YTERIALS AN 


FARTS 


continued 


Mechanically Wound Timing Device 


The mechanically wound timing de- 
vice shown in the illustration has been 
developed as a part of guided missile 
equipment, but is said to have many 
other commercial applications. 

The function of the timer is to pro- 
vide a time delay interval which is 
preset at any point between 1 to 30 
seconds. The timing interval is started 
by a mechanical type inertia switch, 
which operates when an acceleration of 
3 to 4 g's is obtained during missile 
launching. At the end of the preset 
time interval, the timer closes a switch 
in the missile electrical system. 

The time delay unit shown has been 
designed for the following specifica- 
tions: a temperature range from minus 
58F to plus 176 F ; altitude from O to 
70,000 feet; it will withstand 30 g's 
in any axis with a maximum of 50 g's 
in the launching direction; time delay 
interval, 1 to 30 seconds, minus 0, 
plus 1 second. In addition, the timing 
unit is enclosed in a hermetically 
sealed case 

The time delay unit is shown in its 
case with a standard mechanically 





wound timer beside it for reference. 
The time delay unit is approximately 
24 in. diameter at the flange with a 
13 in. diameter on the case. Overall 


length is approximately 1} inches. 


Complete assembly weighs approxi- 
mately 8 ounces. 
Masco Products Co., 2119 Sepulveda Blvd., 
Los — les 25, Calif. 





Small Size Oil Scavenge Pump 


One of the advantages in using a 
positive displacement, rotary vane 
pump for scavenging lubricating oil 
from aircraft gas turbine engines is to 
obtain a simplified, more powerful 
pumping clement, assembled in a 
small over-all envelope. Different in 
construction, the scavenge pump 
weighs only 0.5 pound and the same 
general advantage of the gas turbine 
engine applies to this model RD-9820 
pump: fewer parts; high-speed opera- 
tion; and smooth flow. 

Representing the smallest of a se- 
ries, this pump has a rated speed of 
3800 rpm, an outlet pressure of 60 
psi, and a flow of 3 gal per minute 
pumping jet engine lube oil, grade 
1005 with a power input of 0.15 hp 
maximum. The pumping element 
gives a non-pulsating discharge and 
strong self-priming suction at speeds 
of 350 to 4200 rpm. 

Principal parts are steel material as- 
sembled in an aluminum alloy body: 
two sliding blades in a cross-slotted 
rotor revolve in the developed bore 
of the pump liner. Except for O-ring 
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packing and attachments, no other 
parts are used. The developed bore 
of the liner controls sliding action of 
the blades, and lengthens the life of 
the blades and liner. The uniform dis- 
placement of the fluid results in a 
nonpulsating discharge. This pump 
can be used for complete scavenge- 


Product Engineering 





service at high altitudes, and is suit- 
able for operation at —65 to 250F. 
Companion — scavenge-and-pressure 
oil pump combinations, designed spc- 
cifically for gas turbine engines, con- 
tain duplication and triplication of the 
pumping elements. 
Lear, Inc., Lear-Romec Div., Elyria, Ohio 
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Manufacturers of HOLTITE Fastenings For Ey ery Purpose 


CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A., 


NEW 


COMPONENTS—MATERIALS 


AND continued 
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Rubber Bushings In Coupling Permit Misalignment 


Couplings which will allow both angular and parallel 
misalignment with a minimum of shaft pressure on thc 
support bearings, are now available in a line known as 
the Silentbloc coupling, where no nuts or bolts are required 
for disassembly, and where operational noise is said to be 
greatly reduced. These features are accomplished by a new 
application of rubber bushings. 

Instead of having one plate fitted with rubber bushings, 
and another with fixed pins, this new coupling uses two 
flanges fitted with encased rubber bushings, with free 
floating-pins connecting the two, and floating freely in the 
ID of the inner sleeve of the rubber bushings elements. 
The pins are held in position by means of snap rings on 
the pins, between the two flange members. 

With this construction, the force applied to the rubber 
is a twisting or conical force. Each pin acts as a beam 


supported by a rubber bushing which can allow greater 
deflection at the end of the pin. The degree of stiffness 
of the bushing, and the unsupported length of the pin 
will determine the magnitude of deflection at the end of 
the pin. With each pin supported by the rubber at each 
end, the angular deflection between the driving and driven 
plates is obtained by the twisting action in the rubber 
and not by radial deflection. 

The inner metal sleeve of the coupling is a steel sleeve 
lined with a fabric type of bearing material adhered to the 
metal. This lining material absorbs lubricants and acts 
as a self-lubricating bearing. Being non-metallic, it will 
not rattle, nor bind on the pin. Flanges are furnished in 
all standard sizes. 


The Smith Power Transmission 
1545 E. 


Co., Flexoid Coupling Div., 
23rd St., Cleveland 14, Ohio 


Ruggedized Miniature Relay 


Although small (1.79 in. high, 1.188 in. in diameter), 
and Weighing 3.62 oz, this hermetically sealed, double- 
pole double-throw d-c relay is said to exceed the service 
requirements of MIL-R-5757B specification. This positive 
action relay is designed to operate under 70 G acceleration 
and continuous vibration from 10 to 600 cps, without 
mechanical resonance, when mounted in each of three 
mutually perpendicular planes. 

Ambient temperature range is —65 C to +125 C. The 
relay passes life tests of 100,000 cycle operations with con- 
tacts operating under rated load at 12 cycles per minute. 
Contact bounce of the unit is held to 250 microseconds, 
and contact rating is 2 amp with a 26.5 v d-c resistance 
load. Required input coil power is less than 0.325 watts. 


Deltronic Corp., 9010 Bellanca Ave., Los 


Angeles 45, Calif. 
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Cross Section View 
Showing 
Threaded Insert 


Madison- Kipp aluminum die castings 
made for the Ohio Chemical & Surgi- 
cal Equipment Co., a Division of Air 
Reduction Company, Incorporated, 
for their New Ohio Dental Analgesia 
Unit for administering TRIMAR. 


FUNCTIONAL COMPONENTS of dental equipment 
must be made with the greatest care known to the 
mechanical industries. Highest quality die castings 
are required and that is why Madison-Kipp 
products are often specified as in the case of the 
Non-rebreathing Valve and Vaporizer support 

here illustrated. Madison-Kipp is skilled 

and seasoned in die casting mechanics and 


invites your inquiries for co-operative effort. 


MADISON-KIPP CORPORATION 
206 WAUBESA STREET, MADISON 10, WISCONSIN 


bn Engineering @ Originators of Really High Speed Air Tools 
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Used with the L3 GEDA computer 
made by this company, this plug-in 
decade resistance unit is used for the 
setting of parameters in engineering 
and P icntile problems, and may be 
applied to such experimental setups as 
audio and sub-audio circuit develop- 
ments, and similar special-purpose ana- 
log computer developments. In addi- 
tion, it may be used in classroom cir- 
cuit instruction to permit the stu- 
dent to make circuit changes and ob- 
serve their results. 

Units are available in two types. 
One has a maximum resistance value 
of 10.6 ohms; the other a maximum 
resistance value of 10.7 ohms. Each 
unit has three dials showing the set 
resistance value to within 1 percent. 
The top dial controls a potentiometer, 
which permits the unit to be set to 
within 0.1 percent of any range value 
using a suitable resistance bridge. 

Units supplied with each computer 
permit the constant coefficients to be 
easily set and stored on the remov- 
able problem board. In this way, the 


"S 


NATTERI 


ALS AUN 


parameter values are retained when the 
problem board is taken from the ma- 
chine for temporary storagc. 

A jack at the top of the unit is used 
to connect it to duplicate units or to 
other analog-computer circuits. The 
unit plugs into the problem board by 


D 


PARTS continued 


two banana plugs at the left. These 
plugs are on standard 3 inch centers. 
The resistance unit is mounted in a 
plastic cylinder, with an overall length 
of 4 in. and a dia. of 1} inches. 
Goodyear Aircraft Corp., Ohio 


Akron 16, 


Analog Computer Records Random Counting Rates 


Designed to record random count- 
ing rates on a linear chart with a con- 
stant computed statistical accuracy, a 
new recording counting rate computer 
makes use of Ohm's Law as the analog 
to the basic counting cquation, nT 

N. 

A slidewire resistor is driven by a 
synchronous motor so that resistance 
(R) in the circuit is proportional to 
time (T). With fixed battery voltage 
(E) the current which is recorded is 
proportional to the counting rate (n). 

The computer must be used with a 
scaling circuit adjusted for fixed count 
operation. The range of the instru- 
ment is controlled by the choice of 
scale factor (N — scale factor x 100) 
and the speed with which the slidewire 
is driven, which is adjusted by means 
of range gears. 

Resistance of the circuit limits the 
maximum current to just enough to 
drive the recorder to full scale, limit- 
ing recorder deflection to full scale 
value for all counting rates above the 
maximum for any given range. 

Motion of the slidewire is mechanic- 


ally delayed a fixed amount to corre- 
spond with R,, the specific value of 
which depends upon the resistance 
per turn, Rx, of the potentiometer 
shaft. The lower limit, which can be 


recorded, is determined by the maxi- 
mum resistance of the slidewire. 


North American Philips Co., Inc., 
750 So. Fulton Ave., Mount Vernon, N. Y. 


MK-—————-——————————-—- d e 
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“Flexible at low temperatures” 


reports Allied Control Co. on IRV-O-LITE XTE-30 


Ability to retain its initial flexibility over long periods of operation 
at low temperatures is one of the major reasons why Allied Control 


Company, Inc., New York, has selected Irvington’s IRV-O-LITE Look to 


XTE-30 extruded plastic tubing. Tubing is used for insulating the IRVINGTON 
flexible pigtail connections to the moving contact arms on Allied’s for Insulation Leadership 
Type BOY relays. INSULATING VARNISHES 


VARNISHED CAMBRIC 
Because of its smooth interior surface, XTE-30 tubing slips easily VARNISHED PAPER 


over the finely stranded wire leads without breakage of strands. In VARMISHED FIBERGLAS 
addition to its high dielectric strength, the tubing affords mechanical ee 
i : i CLASS “H” INSULATION 
protection from abrasion and tearıng. 


Other features of XTE-30 include high tensile strength and resistance 
to acids, alkalies and most solvents. 


Mail the coupon for technical specifications, dimensions and color range. 


————————— 
28 
Irvington Varnish & Insulator Co. — 
10 Argyle Terrace, Irvington 11, New Jersey 


' 
i 
i 

w | Gentlemen: 

i Please send me technical data sheet on IRV-O-LITE 
| XTE-30 Plastic Tubing. 
i 
' ore * - e oo c 
i 
i 
' 
i 


Send this convenient coupon now 


Name H Title 


VARNISH & INSULATOR COMPANY 


é : Company 
10 Argyle Terrace Irvington 11, New Jersey 


Street... 


Plants: Irvington, N., J.; Monrovia, Calif.; Hamilton, Ontario, Canada City deep nM Eco O 
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. 


Liquid Tight Fitting Joins With Any Conduit 


Applicable for machine tool wiring or other similar clec- 
trical circuits exposed to corrosive liquids and mineral oils, 
this new fitting for liquid-tight flexible conduit mates with 
any conduit spiral, and does not have to be taken apart 
when installed. It is made in straight, 90 deg and 45 deg 
elbow designs, and accommodates conduit from 3 to 2 in. 
trade size. 

Another advantage of the fitting is that only one wrench 
size is needed for the gland and the body. A color coded 
plastic seal in the gland indicates a fitting’s size, and that 
it is a liquid-tight type. When the colored seal is visible 
after installation of the fitting, the raceway is properly 
grounded. The end of the fitting facing the junction box 
has sufficient length to accommodate double locknuts used 
with sheet metal boxes. Also, the tapered pipe threads 
make a liquid tight connection with cast iron boxes. The 
body of the fitting is die cast from a high strength zinc 
alloy for the three smallest straight sizes. Other sizes are 
of malleable iron 

Since the metal spiral of liquid-tight, flexible conduit 
is enclosed in a tight-fitting plastic tube, the fitting ground 
connection can not be made outside. Instead, this is done 
inside the conduit, where the metal spiral's surface is 
exposed, and where the conical shaped ground wedges 
in a tight fit. The gland is tightened around the conduit 


and the joint is completed. Because the ground's wedge- 
type action doesn't depend on the particular conduit spiral, 
the fitting mates with any conduit spiral and does not have 
to be taken apart for installation. 

The Thomas & Bett a; et. 


12 A Butler St., Elizabeth, N. ] 


O-Ring Seals For Rotating Pump Shafts 


Simplicity of design is the main feature of a line of 
new O-ring mechanical seals for rotating pump shafts. 
The small number of parts make for easy adaptability of 
this seal to withstand any liquid, on rotating pump shafts. 

These O-ring seals are designed to give leakless opera- 
tion of rotary shafts on centrifugal pumps handling chemi- 
cals, petroleum products, edible liquids, pulp liquors, and 
other liquids. They are furnished in type O, an unbal- 
anced seal for pressures up to 200 psi; and in type OB 
(illustrated), a balanced seal for pressures up to and over 
1,000 psi. Both types can be supplied with single or mul- 
tiple spring, and in pin or sleeve-drive construction. 

Type O seals are furnished for packing s — js 
and larger. In some cases, type O seals can be made for 
l in. packing space. Type OB seals are furnished for 
packing spaces à in. and larger 

The O-rings are available in Teflon, buna-N_ neoprene, 
or silicone. The metal parts coming in contact with the 
liquid can be furnished in any suitable metal 


A SMALL CAPACITY TENSILE TESTER, 
has been designed to measure the 
tensile properties of fibre, cloth, cord, 
rubber, and many other similar ma- 
terials. It is operated by means of a 
handwheel which is graduated to read 
extension in increments of 0.001 inch. 


This handwheel drives a single thread 
worm gear which automatically holds 
the tension at any given point. 
sion load is read by a single pointer 
which will remain at the point of maxi- 
mum load until it is manually 
to zero. Standard capacities are avail- 


The Garlock Packing Co, Palmyra, N. Y. 


able from 1 to 100 lbs with the fol- 
lowing graduations: 1 Ib x 0.01 Ib; 5 
lb x 0.02 lb; 10 Ibs x 0.05 Ib; 25 Ibs 
x 0.1 Ib; 50 lbs x 0.25 Ib; and 100 Ibs 
x 0.25 pound. The tester stands about 
reset 3 ft. high. John Chatillon & Sons, 
85 Cliff St, New York 38, N. Y. 


Ten 


CONTINUED ON PAGE 222 
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Wagner 


CAPACITOR-START MOTORS 


Wagner 


MOTORS 


e of leaders 


Yor general pujpose applications 


Wagner capacitor-start induction motors are a and on similar fractional or integral horsepower 
sound choice for applications where starting 
loads are fairly heavy, but which can be brought 


up to operating speed quickly. They have be- 


applications. 


These motors offer low maintenance cost— 


M53-15 


come increasingly popular for installation on 
equipment such as air conditioners, refrigera- 
tors, freezers, water pumps, motor-driven tools, 


* 


* 


only a minimum of servicing is required—and 
they give many years of reliable service with 


unusual freedom from vibration and noise. 


* 


When you standardize on Wagner Motors—you get the advantages of a liberal warranty ... of nation- 
wide service facilities, with on-the-spot service, replacement motors and parts available from 25 Wagner- 
owned Service Branches and more thar 750 Authorized Service Stations. You can choose from a w de 
variety of types and sizes—single-phase or polyphase—(from 1/125 to 400 hp). Bulletin MU-185 gives 


complete information—write for your copy. 
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ELECTRIC MOTORS: 
AUTOMOTIVE 


WAGNER ELECTRIC CORPORATION 
6406 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


TRANSFORMERS * INDUSTRIAL BRAKES 


BRAKE SYSTEMS — AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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Direct Reading Impedance Bridge 


Called the M1 GEDA impedance bridge, this imped- 
ance measuring instrument combining accuracy with opera- 
tional simplicity can be used with precision by personnel 
unfamiliar with electronic circuits. It eliminates sensitivity 
controls, and gives direct reading of capacitance and 
resistance, 

The M1 was designed especially for use with the linear 
and nonlinear analog computers made by this company, but 
can be used in all fields requiring precise measurements of 
resistance and capacitance. 

Resistance is measured over two scales, 0 to 1 megohm 
and 0 to 10 megohms. The maximum error is 0.15 per- 
cent or 100 ohms, whichever is greater, with a probable 
error of less than 0.1 percent. 

Maximum capacitance measurement is one microfarad. 
The maximum error is 0.25 percent or 0.0001 microfarad, 
whichever is greater, with probable error of less than 0.2 
percent. Readings are repeated with an accuracy of .0.05 
percent. 

Basically, the instrument combines Wheatstone and 
Schering bridges. There are seven controls: an on-off 
switch; a capacitance-resistance selector; four decade resist- 
ors; and a phase balance. Two jacks provide for input, 
and a third jack for turret-type resistors of the plug-in 
decade-resistance type. The phase-balance control compen- 
sates for residual capacitance in the bridge, and corrects for 
the dissipation factor in the capacitor being measured. 

A two-line tuning eye indicates the direction the decade 


resistors must be turned in order to achieve balance. No 
external generator signal is required for measuring the 
capacitance. 

The M1 operates on 100 volts, 60 cycles, alternating 
current, weighs approximately 20 pounds, and is 20 inches 
long, 12 inches high, and 12 inches wide. 


Goodyear Aircraft Corp., Akron 16, Ohio 


Pressure Switch In Explosion-Resisting Enclosure 


A new pressure switch in an explosion-resisting enclosure 
for water pumps and air compressors is being used where 
explosive atmospheres are present or highly combustible 
fuels must be handled. Two types of this control are avail- 
able to meet varying requirements. The water pump switch 
has a 20 to 80 psi pressure range, and the air compressor 
switch has a 40 to 200 psi pressure range. The air com- 
pressor switch is available with a two-way release valve. 
The control is adjustable over its entire pressure range. 

The explosion-resisting enclosure consists of a two-piece 
casting with machined surfaces between cover and case. 
It has been designed to meet Class I, Group D specifi- 
cations. 

The stationary contact block and the movable contact 
yoke bar are made of non-carbon tracking Rostone. The 
structure is two pole, double break, silver-to-silver, visible, 
and vertical contact. The contact yoke is actuated by a 3 in. 
wide non-adjustable beryllium-copper spring. Pressure act- 
ing against the diaphragm in opposition to the range spring 
forces the pressure plate upwards, changing the line of 
centers. The operating mechanism is of the positive snap- 
action type, giving sitive contact regardless of range or 
differential spring adjustment. 

Internal parts are treated to resist corrosion. The standard 
diaphragms are of impregnated fabric, with oil-resist- 
ing diaphragms available for applications requiring this. 


Square D Co., 4041 North Richards Street, Milwaukee 12, Wis. 
CONTINUED ON PAGE 224 
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At left: cross section view of a new 


al Muscle" is kept 








Manning, Maxwell & Moore Series 700 'Load Lifter' 
Electric Hoist equipped with Fafnir Ball Bearings. 


Every bearing indicated in the diagram above highlights 
the strategy of Manning, Maxwell & Moore's electric 
hoist designers. Each eliminates a possible source of 
trouble caused by friction...on rope drum (bearing lu- 
bricated for life) on trolley assembly, on gear shafts, etc. 

With critical turning points protected, this heavy-duty 
1-ton capacity hoist is offered for three-shift lifting every 
day in tbe year. lt lifts a ton, thirty feet a minute. Power 
is concentrated on lifting, not shared to overcome fric- 
tion. It's smooth, steady, and efficient. Lubrication be- 
comes a minor detail. 


FAFNIR 
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Fafnir is a supplier of Ball Bearings for Manning, 
Maxwell & Moore hoists and for hundreds of other 
industrial machines where Ball Bearing advantages im- 
prove performance and prolong service-life. The choice 
of Fafnir Bal! Bearings, in case after case, has been influ- 
enced by the Fafnir “attitude and aptitude” . . . a way 
of looking at bearing problems from the designer’s view- 
point, an aptitude for supplying the right ball bearing 
to fit the need. Maybe these attributes can help you 
solve a bearing problem. The Fafnir Bearing Company, 
New Britain, Connecticut. 


BALL BEARINGS 


MOST COMPLETE LINE IN AMERICA 
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Transistors For Use in 


Four types of transistors, devices 
which will perform many of the func- 
tions of electron tubes, are now avail- 
able for use by manufacturers and 
design engineers in the development 
of new equipment. The four types 
available are shown in the illustration 
and are: 

1. The 2N32, a point-contact type 
intended for use in pulse or switching 
applications where an operating fre- 
quency for voltage-gain cutoff of 0.9 
Mc, an operating frequency for cur- 
rent-gain cutoff of 2.7 Mc, and a high 
current amplification factor are im- 
portant design considerations. The 
maximum overall length is 0.660 in., 
and width is 0.320 in. +0.20 inch. 
Maximum ratings of the collector are: 
d-c voltage, —40 v max; d-c, —8 ma, 
max; dissipation, 50 mw, max. Maxi- 
mum ratings of the emitter are: d-c 
voltage, —40 v max; d-c 3 ma max; 
ambient temp, 40 C maximum. 

2. The 2N33, a point-contact type 
intended for use in oscillator applica- 
tions in the 50 mc region. It is capable 
of providing a high current gain. Di- 
mensions are the same as the 2N32. 
Maximum ratings of the collector are: 
d-c voltage, —8.5 v max; d-c, —7 ma 
max; dissipation, 30 mw maximum. 
Emitter rating: d-c, 0.8 ma, max; am- 
bient temp, 40 C, maximum. 

3 and 4. The 2N34 and the 2N35 
are junction transistors of the P-N-P 
type and the N-P-N type respectively. 
Both types are intended for use in 
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low-power, audio-frequency applica- 
tions. They operate on very low volt- 
ages, have a current amplification fac- 
tor approaching unity, and provide 
high operating power gain. Their 
maximum overall length is 0.885 in., 
and the width is 0.320 in. +0.20 inch. 
Ratings for the 2N34 collector are: 
d-c voltage, —25 v max; d-c, —8 
ma, max; dissipation, 50 mw max. 
Emitter rating is: d-c, 8 ma, max; 
ambient temp, 50 C maximum. Col- 
lector ratings for the 2N35 are: d-c 


Strain- Time Device Simplifies Data Recording 


A recently developed strain-time 
recorder features accurate and auto- 
matic recording of strain in metals 
while eliminating the possibility of 
missing critical changes in the cree 
rate. Available in three models, J. 
els 108 and 109 are for use with 
the conventional contact-type ( make- 
break, follow-up) strain indicators. 
Six or twelve input channels are fur- 
nished which can be operated inde- 
pendently or simultaneously, and the 
strain values are recorded on a single 
11 in. chart, graduated in 100 units. 
The four ranges that are available 
for each channel—0.020, 0.050, 0.100 
and 0.250 inch—are designed to be 
individually controlled. 

For short-time tests, the recording 


time can be reduced to 12 seconds or 
i} sec. per print. At 44 sec. per print, 
complete cycles are made in 30 sec. for 
a 6-channel recorder and in 60 sec. 
for a 12-channel recorder. Also avail- 
able is a selector panel to allow opera- 
tion of all 6 or 12 printing records 
from any one of the single inputs. 

In model 110, the strain-sensing 
means is provided by electrical differ- 
ential transducers for direct attach- 
ment to extensometer rods. This 
model, designed for high-temperature 
tensile testing, records strain values 
of seven simultaneous tests on a single 
11 in. chart, graduated in 100 units. 


Gilmore Industries, 
5511 Euclid Ave., Cleveland 3, Obio 
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Equipment Design 


continued 


PART 
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voltage, 25 v max; d-c, 8 ma, max; 
dissipation, 50 mw, max. Emitter rat- 
ing: d-c, —8 ma, max ; ambient temp, 
50 C maximum. 

The manufacturers state that since 
there is little commercial equipment 
using transistors, these devices cannot 
be used in equipment designed for 
electron tubes without extensive 
changes first being made in the circuit 
design. 

Radio Corp. of America, Tube Dept., 
Harrison, N. J. 


-CONTINUED ON PAGE 226 
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For applications where it may be desirable to " : " r 
reset to zero at any time, Industrial Timer now Reset Time Totalizer — Model Designations 


offers Reset Time Totalizers, in addition to its 

Running Time Meters. ee ponm [comt | manot | vomas | cre 
1/10 hr. 000 hrs. 

SYNCHRONOUS MOTOR DRIVEN. Both types ENEE —— 

of elapsed time meters provide you with an exact E 

record of machine hours on A.C. operated ma- Lum] L3 MJ 100.000 hrs 

chines... up to 100,000 hours with “electric clock” | cza | 1 hr. | 100,000hrs. | 

running accuracy. Both utilize heavy duty syn- 

chronous motors that are self lubricating for long 

life. And both are available in enclosed and open 

type models. Running Time Meters are enclosed 

in black bakelite cases. Reset Time Totalizers in 

steel housings with baked black finish. 


WIDE VARIETY OF APPLICATIONS. These In- 

dustrial Elapsed Time Meters permit you to com- 

pute readily production costs on A.C. operated 

machines — predict replacements for equipment » i in. | 115220440 | 60,50,25 
of predetermined life expectancy. They can be 

used in a wide variety of applications such as: in. : m I| eS 60,30,23 
radio transmitters, vacuum tube devices, refrig- 

erators, oil burners, molding machines, life test 

equipment, diesel generators, conveyors and 

many other types of machinery and equipment. MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS FOR INDUSTRY ~ 
For technical data, request Bulletin 88-53. CAM TIMERS * TIME DELAY TIMERS * AUTOMATIC RECYCLING TIMERS 


MANUAL SET TIMERS'* INSTANTANEOUS RESET TIMERS. 
ADUSTRIA 


UMEN. INDUSTRIAL TIMER CORPORATION 


115 EDISON PLACE NEWARK S N J 
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Piston Type Hydraulic Motors For Aircraft 


Piston type hydraulic motors for aircraft are available in 
thirty-two standard sizes capable of handling up to 57.8 
horsepower and an output of 3000 psi. A variety of porting 
arrangements and mounting flanges can be provided. 

Overall efficiency of the motors is said to be better than 
92 percent at rated speed and pressure. Operation can be 
continuous, intermittent, continuously reversing, or stalled 
without damage to the motors when protection is provided 
by a proper system relief valve. 

The time required to accelerate the hydraulic motors 
from stand-still to maximum intermittent speed with no 
external load using the torque available at 4500 psi (limited 
usage) varies between 0.0019 seconds for the smallest size 
motor, and 0.0051 for the largest motor. With zero load, 
the minimum number of revolutions to stop from maximum 
intermittent speed is between 0.116 and 0.167 for all motor 
sizes. Mounting of the motors is unrestricted. 

The model MF3906-30, one of the smaller aircraft 3000 
psi hydraulic motors, is small enough to fit in the palm 
of a hand, but is capable of transmitting approximately 
1.3 hp at recommended speed and pressure. It transmits 
approximately 9.8 hp at maximum intermittent speed and 
pressure. Weight of this unit is 2.6 pounds. 


Vickers, Inc. 1400 Oakman Blvd., Detroit 32, Mich. 


Sensitive, Electro-Dynamic Balancing Machines 


In less than a minute, and in a single run, a new type of 
an electro-dynamic balancing machine will accurately de- 
termine the amount and locating of dynamic and static 
unbalance in rotating parts. Available in nine different 
models, they have weight capacities which range from a 
few ounces in the smaller machines, to over 100 tons. 

Each balancer has an electrical measuring system, without 
electronic tubes or oscillograph, that will indicate unbal- 
ances caused by displacements of as little as 0.00004 in. 
from the center of gravity. Such measurements are indi- 
cated on a wattmeter which records only unbalance vibra- 
tions, and is unaffected by disturbance vibrations. 

The weight in pounds, which each machine can handle, 
is: R13, 0.1 to 22; R23, 0.3 to 66; R33, 1.0 to 220; R43, 
5 to 660; R53, 11 to 2,200; R63, 33 to 6,600; R73, 110 to 
22,000; R83, 330 to 66,000; R93, 1,100 to 220,000. 


Cosa Corp, 405 Lexington Ave., Ne<v York, N. Y. 


SELF-LOCKING CABLE grips for use 
with wire, hemp or cotton ropes, grip 
the rope equally on both sides, and au- 
tomatically grip the rope tighter as 
stress is applied. No nuts or bolts in- 
volved, and as the rope is not bent, 
fastening and removal is simplified. 
Each clamp is designed to fit different 


sizes of wire rope or strand ranging 
up to 2 in. in diameter. The Wesloc 
Screw & Tool Co., 17 West 32nd St., 
New York, N. Y. 


A FLUID CONTROL VALVE operated by 
a mechanical clock, is a normally closed 
valve which must be opened manually, 


and which is closed automatically with 
snap action at the end of its time set- 
ting. It is suitable for use on water, 
brines, liquefied petroleum gasses, air, 
steam pr other poids, and can be op- 
erated at 250 F in any position. The 
Erie Mfg. Co., 300 N. 8th St., Mil- 
waukee, Wis. 


CONTINUED ON PAGE 228 
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our service to industry 
grows with 
experience 


Thirty-two years and several billion 
parts ago we began learning about 
powder metallurgy. Our knowledge 
of this business is now considerable, 
yet even today there’s no end in 
sight to what can still be learned. 


Applying our always-growing knowl- 
METAL edge enables us to find new ways to 
POWDER improve the physical properties of 
PARTS BY our metal powder products; to offer an 
MORAINE ever-broadening range of materials 
to our customers; to make possible 

more and more applications. 


Our position in the field of powder 
metallurgy is a proud one... but we 
take a greater pride in the fact that 
our products are providing industry 
with a means of improving perform- 
ance while cutting costs. 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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NEW COMPONENTS-— MATER 


Aas A N continued 


Widely Adjustable Explosion Proof Limit Switch 


An explosion- proof, heavy duty precision limit switch, 
designed for use on all types of machinery and industrial 
equipment is listed as suitable for hazardous locations of 
Class I, Group C and D, and is made so that the user may 
adjust the operating head to any of four horizontal posi- 
tions. The new switch, designated IMLI-EI, has a roller 
arm assembly that may be reverscd to position the actuator 
roller on either side of the actuator arm. The roller arm 
is field adjusted to operate clockwise, counterclockwise, or 
in both directions. The actuator arm assembly is adjustable 
through 360 degrees to any of 870 positive lock positions 
at intervals of 0.4 degrees. 

The manufacturer claims that this is the smallest explo- 
sion-proof snap action switch available. Including the 
adjustable head, the switch case measures 6 in. high, 24 in. 
wide, and 1$1 in. in depth. 

The die cast aluminum enclosure has a $ in. thick porous 
bronze plate fitted over the enclosure opening to vent the 
basic switch cavity. This porous plate prevents any great 
pressure build-up in the switch cavity due to the ignition 
of any explosive atmosphere present. The path through 
the plate also serves to extinguish the flame, and cool the 
hot gases below the ignition point of the surrounding 
explosive atmosphere 

The new switch has been listed for 20 amp., 110, 
or 440 volts a-c; 4 amp. 115 volts d-c; } amp., 
d-c; 3 hp 110 volts a-c; 13 hp, 220 volts a-c. Pilot duty 
rating is 125 volts a-c; 6 amp. normal, 60 amp. inrush; 
250 volts a-c; 5 amp. normal, 30 amp. inrush; 480 volts 
a-c, 1.5 amperes normal, 15 amperes inrush; 600 volts a-c, 
1.2 amperes normal, 12 amperes inrush. 


220, 


230 volts 


Micro Switch, Freeport, Ill. 


Surface Roughness of Grooves and Shoulders 


Measuring the surface roughness across the 
flat-bottomed grooves to a } in. depth and behind shoulders 
to a $ in. height is possible with the new type KB Pro- 


bottom of 


filometer tracer unit shown. When me asuring crosswise, it 
permits yẹ in. length of trace in grooves of s in. width, 
and greater length of trace in wider grooves. This racer 
can also be used in ID's from $4 in. to flat, and on all 
OD's and flats where the part can be mounted on a linear 
Piloter with the work surface horizontal. 
horizontal reach: distance, 
piloter slide, 249; inches. 

The tracer point has a range of vertical travel of 0.030 
in., permitting roughness measurement across curved sur- 
faces where the chordal height does not exceed 0.025 inch. 

This tracer has no skids, and the tracer point is at the 
bottom of a vertical extension from the end of a long 
beam. Because of this construction, this tracer must be 
supported and moved mechanically by a linear Piloter. 
When measuring surfaces smoother than 2 microinches, 
care should be taken to avoid extraneous vibration. 

At the 0.1 in. per-second tracing speed provided by the 
linear Piloter, (which must be used with the tracer) 


The maximum 
from tracer point to end of 


surface irregularities with peak-to-peak spacing greater than 


0.010 in. are not measured. 
Micrometrical Mfg. Co., 


345 S. Main St., Ann Arbor, Mich. 
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UPSETTING some old ideas 


as to the size of 


Any good forging handbook will tell you that 
unsupported steel can be upset only three 
diameters. But today’s new forging techniques 
at Utica have revised that. As example, 29” 
of this Inconel X 1/2” bar were upset into the 
bulb on the end. This bulb, after precise forg- 
ing and finishing, will become a very high speed 
turbine wheel with integral shaft. 


Utica electrical upsetting 
gives special advantages 


Today both old and tough “new” metals are 
being upset—on a production basis—in UTIca’s 
battery of upsetting machines. Many special 
forging advantages result—and unique product 
design gains too. Primarily the upsetting brings 
greater strength and ruggedness through con- 
trolled grain flow. It also makes new designs 
possible--designs previously impractical. Most 
important of all, it drastically reduces not only 


Jobs available for tech- 
nically trained personnel. 


material costs but machining time and costs 
as well. 


A product of the UricA 
"Quality First" program 


This is just one development in the long range 
UTica program—which combines new methods 
and new machines to mass produce quality 
forgings...accurate to a very few thousandths... 
many produced from the “new” hard-to-handle 
metals. Today Utica production covers jet 
blades and other defense items—perhaps to- 
morrow we can serve you with some of the 
great forging advances developed during the 
past few years. 


Our new folder “File Facts 
on Precision Forgings” 
outlines UTICA’S methods 
and facilities. Send for 
your free copy today. No 
obligation. 


bn 
Í 


"ng 


UPSETS! 


PRECISION---: 


910 C» 


e FORGINGS 


UTICA DROP FORGE & TOOL CORPORATION 


UTICA 4, NEW YORK 


MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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NEW 


COMPONENTS—MATERIALS 


AND 


PARTS continued 


Fast, Direct Acting, Magnetic Brake 


Use of a new “doughnut” type mag- 
net in a magnetic brake makes it pos- 
sible to extend the motor shaft en- 
tirely through the brake, if necessary. 
On motorized reducers this feature 
permits the utilization of both the 
high and low speed shafts. Also, a 
new set-and-release action eliminates 
all conventional levers and linkages. 
The hand release is accomplished by 
an arm-and-cam action. Spring pres- 
sure holds in the release position. It 
can be manually reset, or it auto- 
matically resets when the current is 
applied. In addition, the shaft of the 
motor used with this unit is hollow. 

Spring pressure compensates for lin- 
ing wear, and safety stops limit the 
magnet-to-armature air gap when the 
maximum wear position is reached. 
This prevents any possibility of mag- 
net overloading. 

Typical of the set-ups using this 
unit is the one illustrated above. It 
involves the lapping of three ports in 
a valve to a precise dimension. The 
operator first positions the valve in 
the fixture, locking it in place by 
activating the ram. The fixture, which 
is connected to the motor’s shaft, ro- 
tates with the valve when the motor is 
started. As the valve rotates, the oper- 


ator laps the three ports simultane- 
ously through the opening in the end 
of the fixture. Additional uses include 
grinding, honing, spinning and turn- 
ing. The brakes are available in 3, 6, 


10, and 25 ft.-lb. continuous duty 
ratings, and in 3, 6, 10, 15, 25, and 
35 {t.-lb intermittant duty types. 


Reuland Electric Co., Alhambra, Calif. 


Ball Detent —— Hydraulic Valves 


Ball detents to hold the valve pis- 
ton in any given position is a feature 
of a new hydraulic 4-way valve that 
can be mounted vertically as well as 
horizontally, and prevents vibration 
from causing movement of the valve 
piston. 

The valve is available with one, two, 
or three ball detents. With one detent 
the valve piston is held in center posi- 
tion; with two detents the valve pis- 
ton is held in either end position; 
and with three detents the valve piston 
is held in both end and center posi- 
t:ons. 

Designed for 1500 psi pressure, the 
valves are available in three types of 
operation: threaded stem, — and 
knob; in seven sizes: 1, 8, 3, 3, 1, 11, 
and 14; and in five piston Gon to 
meet the requirements of any circuit. 
The valves can also be furnished with 
left hand assembly. 


Rivett Lathe & Grinder, Inc., Brighton 35, Boston, Mass. 


CONTINUED ON PAGE 232 
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WASHINGTON STEEL CORPORATION 


ae ee ee ee es —— 


Product Engineering — September, 1953 





NEW COMPONENTS—MATERIALS AI 0. o. . Continued 


Hydraulic Power Take-Off 
For Heavy Duty Engines 


More effective hydraulic linkage to heavy duty industrial 
applications is said to be possible with the development 
of a new disconnecting olen power take-off that will 
give a quick, positive disconnect of the power source from 
the driven equipment. The model HUD power take-off 
transmits the peak torque from any type engine, while pro- 
viding a fluid protection against starting loads, shock loads, 
and overloads, with impact loads said to be reduced 70 per- 
cent or more. 

Controlled by the operator, disconnection of the hy- 
draulic power take-off is actuated from a master control 
valve, which operates differential pressure valves to dump 
the oil within the model HUD into a reservoir in a matter 
of seconds. New type rubber diaphragm valves operating 
in a radial direction accurately allow for fluid dumping and 
re-filling. Release is positive, without the use of engine 
cut-off clutches. The Luis effect of the unit prevents 
load oscillation, and will keep the power steady in one 
direction. 

With this new unit, the load can be picked up simply 
by opening the throttle, the drum clutch can be engaged 
with the engines idling, and multiple engines can be syn- 
chronized while operating at slightly different speeds. 
Designed for limited space application, the power take-off 
is available in coupling sizes 21 and 27 inches, to handle 
up to 600 hp engines. It has an independent cooling radia- 
tor, with a fan-drive and cooling fan assembly. 


Twin Disc Clutch Co, Hydraulic Div., Rockford, Ill. 


High Sensitivity Portable Galvanometer 


Giving a field of more than twice the strength obtainable 
with the chrome-steel magnets previously used, the new 
alnico magnets used in a redesigned line of portable gal- 
vanometers have resulted in a high sensitive instrument for 
measuring low values of current voltage. 

The galvanometers are designed so that the entire coil 
and suspension element can be removed from the magnetic 
assembly and replaced by a system of different sensitivity, 
without remagnetizing or disturbing external connections. 

Applications for the portable units include temporary 
or permanent installation for testing of instruments, mate- 
rials, and man¥ types of apparatus. The units also may be 
used with bridges and other devices which require an ex- 
ternal galvanometer. 

The galvanometer element and optical system are 
mounted in a case 63 x 8 x 16 in., with the scale, which 
is marked 50-0-50 and 0-100 in 1 mm divisions, tilted at 
a 15 deg angle. An adjusting knob for setting the element 
on zero is located on the front to permit rolling back of the 
hairline to give an effective scale of 280 mm. 


General Electric Co., Schenectady 5, N. Y. 
eel ON TINUED ON PAGE 234 
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A Customer Reports: 


** Production Costs Reduced ... Product Improved 
with Asareo Continuous-Cast Bronze”’ 


The Denison Engineering Company. Columbus. Ohio, use& ASARCS 
Continuous-Cast Bronze rod in preference to ordinary sand-cast bronze for several 
important parts (cylinder barrels. shoes of piston-and-shoe assemblies, ete) of its 
heavy-duty hydraulic pumps and fluid motors. The alloy is 
8 copper, 10° tin, 2.5% lead, and 3.56% nickel 
This company finds the following advantages in Asarcon Bronze: 
1. Reduced machining time; can be machined on automatics. 
2. Less scrap; the rod is delivered in exactly the diameter and length desired. 
3. Stronger finished product; because of exclusion of impurities and even dispersion 
of alloy constituents, physical characteristics are substantially better 
than those of the same alloy cast by other methods. 


All Asareon stock for machining is Medart-straightened and furnished within 
a general tolerance of +0.004” to —0.006” on O.D. Tube concentricities 
ire within 1.3 of wall thickness. 


As prove d by Denison, Continuous-Cast Bronze can save you money. A variety 


of alloys and special shapes in lengths up to 20’ ean be cast to order. Use coupon 
below for free catalog containing 


complete descriptive material 


American Smelting and Refining Company 
Perth Amboy Plant, Barber, New Jersey 


O Please send me a free copy of the 


American Smelting and Refining Company |^, “Set Bowe 


Please send a salesman 
OFFICES: Perth Amboy Plant, Barber, New Jersey + Whiting, Indiana 
West Coast Sales Agent 
KINGWELL BROS. LTD., 457 Minna Street, San Francisco, California Name 


Company 
Address 


City 
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continued 


Sensing Device Controls Variable Speed Drive 


Ihis variable s | transmission 
unit fitted with the ( onoflow operator 
is able to give rapid, accurate and 
linear response to signals from a sens 

g device in the system. This sensing 

may be controlled by flow 
temperature, hu 

yr other variables, 

transmission to 

right speed predetermined 

for any particular condition. Since th 


posit 


| ioner actuating arm movement 1s 


directly proportional to the control 
pressure, and since th output speed of 
transmission varies directly with 
movement of its control level, the 
speed of the transmission from 

zero to nearly maximum varies linearly 
with the control pressure, and ther 


fore d y with the signal from the 


response, plus the 
available from th 
mission, (all speeds from tof to 
and reverse) make the unit ap 
plicable to continuous processes where 
operating conditions vary continuously, 
but where rapid control is necessary 
is at a control pressure 
and any maximum speed IS 
at 15 psi with 4 speed at 74 

speed at 33 psi, and so on 
[he transmission is available with 


or without a built-in motor of all sired top speed. The entire unit is 
types, including explosionproof, and mounted with 6 bolts 

can be had with built-in gearboxes, — o 
both worm and helical, to give any d enomonee Falls, Wi 


Compact Power —— Capable of High — 


This compact power package, capa- 
ble of high accuracy, and of deliver- 
ing a high output torque, is intended 
for timing and programming purposes 


to be used in aircraft and. missile ap 
pl 


H 
extended to other applications 


The unit, known as type PMGG- 
X10, is made up of a PM motor of 
special design, a high accuracy gov 


ications However, its use can be 


ernor, a high torque gear train, and 
designed for nominal 274 volt d-c 
operation. The overall package can 
fit into a space of approximately 2} 
in. cube. Its speed accuracy is within 
1 of ] percent over a range of 
10 percent voltage variation; and 
is within +4 of 1 percent over a range 
of +20 percent in voltage variation 
0 current consumption is approxi 
nately 4 ampere 
In its present form, the output shaft 


S. 


operates at 14 rpm and is capable of and electro-magnetic clutch and brake 
handling loads up to 100 in.-ounces. combinations 

It is available for other speed and M dissi d 
torque ranges, and with slip clutches 2317 twood Blud., Los Angeles 64. Calif 


CONTINUED ON PAGE 236 
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(i as FOR PERFORMANCE... 


| | | 1 | 


WICHITA 
STANDARD 
Air-Tube 
DISC CLUTCH 


SPECIAL 
VENTILATED 
Air-Tube 
DISC CLUTCHES 


WICHITA Air-Tube CLUTCHES 


These three simple, compact, powerful, trouble-free Air-Tube friction clutches 


combine all the advantages inherent in air operation, such as: convenient 
remote control, small manual pressure required for full torque, smooch starting 


and quick disengagement. 


They are engineered to give longer service at a lower operating cost because 
each requires very little maintenance. Many test runs of Wichita Clutches have 
exceeded 2'4 million engagements and still no failures occurred. Such per- WICHITA 


LOW INERTIA 


formance is proof of the sound engineering behind Wichita Clutches. Pick the hir-Tube DISC CLUTCH 


Clutch you need for the job! Call the nearest Wichita Engineer for complete 
detailed information. 


OTHER OUTSTANDING ADVANTAGES 


9 Safer Operation € Built in Standard and Low 


9 Cooler Running — * All Positively 


9 Minimum Slippage © No Lubrication 
© No Backlash 9 No Adjustments 


CALL THE WICHITA ENGINEER NEAREST YOU 


WICHITA DISTRIBUTORS 
Brehm-Lahner, Inc., Detroit, Michigan 
L. H. Fremont, Cincinnati, Ohio 
W. G. Kerr Company, Pittsburgh, Pa. 
Smith-Keser & Co., (Main Office) West Hartford, Conn. 
Smith-Keser & Co., Philadelphia 44, Pa. 
Smith-Keser & Co., New York, N. Y. 
Frank W. Yarline Co., Chicago, lll. 
Power Rig & Equipment Co., Inc., Long Beach, Calif. 
Robert R. King Co., Clevclend, Ohio 
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NEED MORE INFORMATION OR 


LITERATURE ON... RE A DE ß 
. . Products Appearing in the Advertising Pages? 
p TE 


WANT COPIES OF THE LATEST CATALOGS K t 


— BVICE 


. Metals, Rubber, Plastics, Finishes? 
. Mechanisms, Instruments, Electrical Devices? 
. Hydraulic or Pneumatic Components, Motors, Controls? 


. . Other Types of Equipment and Engineering Materials? 


Product Engineering Not good after 11/1/53 


Please send complete information about the products advertised on the following pages: 
(1f more than one product is advertised on a page, indicate one in which you are interested. 
If no page number is indicated, write in name of advertiser.) 


Every month Product Engineering 
lists scores of new catalogs and 
bulletins available from manu- 
facturers. Some of these cover 
features of specific equipment. 
Others contain detailed techni- 
cal information on selection and 
application of broad classes of 
products. All are available to 
you for the asking. 


Send copies of the new bulletins and catalogs circled below to my attention. 

12345 67 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 
50 51 52 53 54 S55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 


USE THIS CARD È 


* For copies of any manufactur- 
ers’ bulletins described in this 


issue, circle postcard number. Postage 

j Will be Paid Postage Stamp 

M - - Hill if Mailed in the 
Pub. Co. United States 


* For additional information on 
advertised products, fill in num- 
bers of the pages on which prod- 
ucts appear in spaces provided 
on postcards. If more than one 
product appears in the adver- 
tisement or if more than one ad- 


BUSINESS REPLY CARD 


First Class Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 


vertisement appears on a page, Reader Service Manager 
indicate by name or initial the 
item in which you are interested. 
Write in name if pages are un- 


numbered. 


Product Engineering 
330 West 42nd Street 
New York 36,N. Y. 
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Product Engineering 
330 West 42nd Street 
New York 36,N. Y. 
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Please send complete information about the products advertised on the following pages: 
(If more than one product is advertised on a page, indicate one in which you are interested. 
If no poge number is indicated, write in name of advertiser.) 


Send copies of the new bulletins and catalogs circled below to my attention. 
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Getting all the information about oll 
of the significant new developments in 
the design field every month is a tough 
. . . and time consuming . . . job. To 
save you time, the editors of Product 
Engineering screen scores of new cat- 
alogs and bulletins each month, select 
only the ones they know will be of 
interest to you, and summarize each 
for your convenience. The companies 
issuing these catalogs welcome your 
request for copies. 


To save you time in making such 
requests, simply use one of the at- 
tached post cards. 


For catalogs and bulletins, simply 
circle on the post card the numbers 
which correspond to those that ac- 
company our editors' listings and 
descriptions, Our Reader Service De- 
partment will do the rest, 


Also use this same card when you 
want additional information on any 
products advertised in this issue. 


Just write, in the spaces provided, 
the numbers of the pages on which 
the products in which you are inter- 
ested are advertised. 


PLEASE USE ONE CARD ONLY... 
so that this service may also be avail- 
able to other men in your company 
who may read this same copy of 
Product Engineering. 


To be sure that your request will 
receive prompt and careful attention, 
please write or print legibly your 
name, company affiliation, and ad- 
dress. This service is valuable to you 
only if you use it. We welcome your 
comments and suggestions at any time, 
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FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


TOP 
TABLE-SPINDLE 
DOUBLE-ROW 
TAPERED 


ROLLER BEARING 


BOTTOM 
TABLE-SPINDLE 
DOUBLE-ROW 
STRAIGHT 
ROLLER BEARING 


į 


WHY KAYDON Bearings assure AA 
millionths-of-an-inch precision " | 
with Frauenthal Grinders | 


WHAT gives Frauenthal Grinders such dependable super-pre- 

cision performance? Answer: TWO double-row preloaded 

KAYDON super-precision bearings! WHERE? In the table-spindles 

of these modern “Millionths-of-an-inch” grinders, one KAYDON 

double-row tapered roller bearing at top of spindle, and one 

KAYDON double-row straight roller bearing at bottom (designed to 

allow for thermal changes without affecting the upper bearing). 

Both are preloaded oversize bearings. RESULTS: Super-pre- 

cision grinders vital to production of much of the modern military 

and industrial equipment responsible for America’s leadership. Cross-section showing top double-row tapered, 
For machines you make to sell, or buy to use, specify KAYDON and bottom double-row straight roller bear- 


SS " ings, engineered and produced by KAYDON for 
Bearings. Contact KAYDON at Muskegon. Aa 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller ¢ Taper Roller * Ball Radial * Ball Thrust 
è Roller Radial € Roller Thrust ¢ Bi-Angular Bearings 
THE E GINEERIN G CORP. 


MUBKEGONeMICHIGCAN 


AN D ROLLER BEARINGS 
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N £ W COMPONENTS—MATERIALS AND PARTS . continued 


Flexible Fluid Line Connectors For Aircraft 


New flexible fluid line connectors for tubing in sizes 
from 1 to 44 in. O. D. give a leak-proof seal under extreme 
temperature range and pressure while allowing maximum 
misalignment up to 4 degrees. Coupling weight is reduced 
by up 75 percent, and is quickly assembled as shown. 

Top left view shows the beaded tube ends before 
joining, with the seal assembly, molded from a special 
compound developed by this company, and applied to 
one end of the tube. Top right view shows the clamp 
assembly ready for closing by means of two hose clamps. 
Bottom view shows the connector clamped into position. 
Illustrated also is the 4 deg. effective misalignment. 

The unit is said to meet all the requirements of NAS512 
specification, including fuel resistance, temperature ex- 
tremes of 160 F to —65 F, and pressures from 160 psi 
to 284 inches Hg vacuum. 


Rubber Teck, Inc., Gardena, Calif. 


Timer Used For Repeat Cycling And Programming 


This electronic timer is used to give timed ON periods 
or timed delay in the range between 0.05 and 20 seconds, 
and in groups of two or more, it can be used for repeat 
cycling, programming, or other intricate applications. 

The timer has high repeat accuracy, regardless of line 
voltage variations, tube aging, or temperature change. 
This is possible because the time interval is determined 
by a percentage charge on a condenser, which is inde- 
pendent of the applied voltage in an RC network. 

The timer includes two fast acting relays; one a "start" 
relay controlled from an external contact switch which 
initiates the time cycle, and another energized by the timer 
after the timed interval. 

Other specifications: instant start of each successive cycle 
once the ten second initial warm-up is completed; less than 
1 percent variation in time intervals on successive opera- 
tions; instantaneous recycling; input 105-130V, 60 cycles. 


Timetrol Company, 2191 Gladstone St., Rockford, Ill. 


MECHANICAL HIGH VACUUM PUMPS 
which will pump condensible vapors, 
such as water vapor, without oil con- 
tamination or loss of pumping capacity 
are available in a single-stage units 
with capacities ranging from 2 to 
400 cu. ft./minute. Compound units 
(two rotors on the same shaft), are 
also available with capacities from 
2 to 15 cu. ft./min., and in combina- 
tion units (where two single-stage 
pumps are combined in series) wath 
capacities from 30 to 400 cu. ft./min- 
ute. -Called the rotary gas ballast 


pump, it prevents the condensation of 
vapors by keeping the vapor pressure 
of the vapors below their condensation 
pressures. Power requirements are low. 
National Research Corp., 70 Memorial 
Drive, Cambridge, Mass. 


MINIATURE GAGE PRESSURE POTEN- 
TIOMETERS that are designed. for re- 
mote measurement of hydraulic and 
pneumatic I in aircraft, guided 
missiles and other equipment, are actu- 
ated by the flexture of an accurately 
calibrated Bourdon tube, and have à 


4 watt electrical output which is linear 
with the applied pressure. The move- 
ment of the Bourdon tube is transmit- 
ted to the wiper contact on the wire- 
wound resistance element by a ball 
bearing-supported linkage system. 
Available in ranges from 0-100 psi to 
0-5,000 psi. they have a solution of 
0.4 percent. A selection of standard 
resistance values up to 10,000 ohms is 
available. Instruments are not dam- 
aged by shock, vibration, or nominal 
over-pressure. Bourns Laboratories, 
6135 Magnolia Ave., Riverside, Calif. 


CONTINUED ON PAGE 240 
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THE DOUGLAS AIRCRAFT COMPANY 
ANNOUNCES 


ü remarkable — Mise 


new structural B x —— 


material... 


Furniture 


TRADE MARK 


ES ea Truck bodies, 
What it is: refrigerated or regular 


AIRCOMB is a honeycomb structure of 
Kraft paper impregnated with a 
phenolic resin. In use it is sandwiched 
CIVI eM UM Ue eur 
aluminum, wood, plywood, stainless 
steel or magnesium. It is shipped pre-cut 
in any thickness from 1/16” to 5” 


Characteristics: 


Properly panelled, AIRCOMB is the Building panels for 

strongest material in relation to weight | partitions, etc. 

now being manufactured. | 

It is 16 times as rigid as an equal 

weight of steel. 

It is durable, fire-resistant | The use of AIRCOMB 

repr ry k instead of heavier materials allows 

It has excellent insulation and large savings in the cost of manutacturing 

— — — * and shipping your product. For information 

write to AIRCOMB Section, Douglas 

Aircraft Company, Inc.,Dept. L-3, 3000 Ocean 

Park Boulevard, Santa Monica, California. 


Engineering advice on how to adapt 
this superior structural material 1 
to your needs is available 
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continued 


Magnetic Decision Elements 


Magnetic decision elements are com- 
pletely basic, completely flexible build- 
ing blocks, which, when using only 
two types, termed "S" and "A", it is 
possible to build the entire arithmetic, 
program, control, and memory sec- 
tions, of any digital computer. This 
includes both serial and parallel sys- 
tems, every thing from simple flip- 
flops and binary counters to large- 
scale general purpose computers, and 
digital differential analyzers. 

The standard "S" and “A” elements 
are the same size, one cubic inch, and 
are designed with interlock connectors 
for rapid cascading in any desired 
performance pattern. 

The magnetic decision elements con- 
tain no electron tubes or transistors. 
All components are cast in an epoxy 
type of resin resulting in a rugged 
structure that operates over wide 
ranges of temperature, humidity, vi- 
bration and shock. 

Synchronization and power drive is 
derived from a central 200-kilocycle 
two-phase clock pulse generator, and 
the rate of information flow is 100 
kilocycles. Static storage in each ele- 
ment makes it possible to turn the 
power completely off at any time with 
suitable clock switching facilities, and 
retain all the information in the ma- 
chine indefinitely, including dynamic 
arithmetic operations. 

In addition to their application for 
end-use equipment, the "S" and "A" 
elements may be used in research, de- 
sign and development work involving 
the empiric evaluation of systems. The 
manufacturers claim that the cycle of 
design, use, re-design and reuse in 
accordance with laboratory or field 
test technique can be shortened. 


The Minnesota Electronics Corp., 
47 West Water St., St. Paul 1, Minn. 


SWITCH SEGMENTS of silver alloy 
bonded to a phenolic contact panel are 
used in a new printed circuit rotary 
switch with 60 positions, shorting type 
action. A switch having 30 non-short- 
ing positions is also available. Con- 
tact resistance is 0.003 to 0.004 ohms 
and does not vary more than 0.0003 
ohms over the life of the unit. Dia. is 
3 in. and depth 274 in. The Daven 
Co., 191 Central Ave., Newark, N. J. 


a 
—8 P WA 
— a — 
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A NEW EXTRACTING TOOL that re- 
moves threaded broken parts without 
wedging them into place, is made to 
work with any fitting in the pipe, hy- 
draulic, aircraft, plumbing, or me- 
chanical fields, and is now available in 
a range of 20 sizes from $ to % in. by 
a's inch. The extractor is designed to 
form teeth inside the hole until the 
shoulder contacts the part, and per- 
mits a high torque without expanding 


| MIT. NH 


the part. The large hexagon head of 
the extractor can be gripped with any 
wrench. Roddick Tool Co., 1023 N. 
Pauline St., Anaheim, Calif. 


GALVANIZED, SQUARE,  Rair.Loc 
LOCKNUTS, for use on switches, cross- 
ings and trestles in corrosive atmos- 
pheres are available in sizes of: 3-10; 
$9; 1-8; 14-7; 1}-7; and 1§-6. Se- 
curity Locknut Corp. Melrose Park, Ill. 


CONTINUED ON PAGE 242 
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FW RYNEL POWER TRANSMISSION 


DESIGN ENGINEERING SERVICE 


GEARMOTORS 


with High Overhung Load Capacities 
sees débuUCERS/ " "rim 


Rynel Speed Reducers and Gearmotors are offered in a range from 
1/50 to 5 H.P. and 1" to 8" centers, with any desired ratios practical 


in this range. 


Clean-swept modern design, plus gearing built to produce exact rated 
efficiency makes these Rynel reduction units highly desirable for all 
DESIGNERS AND SUPPLIERS critical operating conditions. 
Double Reduction 
Right Angle 
Parallel Shaft 


Shaft Mounted 
Speed Reducers 


CALL A RYNEL ENGINEER — He Will Visit You the Same Day You Call 


and 


Gearmotors 


MEMBER v WRITE FOR A COPY 
of Complete Bulletin on Sizes and Types of 
d RYNEL Reduction Units 


Ask For Bulletin 


Phone Sterling 4440 Chicago LOngbeach 1-7111 
712 Miller Street, Sterling, Illinois 4730 N. Western Avenue, Chicago, Illinois 


CORPORATION 
SPUR - HELICAL - WORM - WORM GEAR - INTERNAL SEGMENT - RATCHET - STRAIGHT BEVEL GE^ ^^ 
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NEW 


COMPONENTS—MATERIALS 


AND PARTS 


continued 


Electronic Relay Has High Resistance Sensitivity 


Highly sensitive to resistance changes, a new electronic 
relay can be varied by a stepless dial, and may be used 
to start or stop a fractional horsepower motor directly when 
a contact making ammeter, voltmeter, or wattmeter reaches 
a required meter reading. Other uses include liquid-level 
control, sorting of small parts, and operating of lights, 
solenoids, and contactors wherever there is sufficient change 
in the resistance of a circuit. 

Two single-pole double-throw contacts permit control 
of independent systems, and a simple jumper change sets 
the relay for normal or reversed operation. Selection of 
the most favorable relay operating point is simplified 
through a sensitivity dial located on the front of the unit. 
The dial may be remotely controlled from as far away as 
500 feet, and may be locked when set. 

Power requirements are 115/230 volts a-c, 50/60 cycles, 
and should not exceed 10 volts amperes. The contact rating 
is: inrush 30 amps, carry—10 amps, break—10 amps on 
normally closed contacts, and 5 amps on normally open 
contacts. The break inductive load for 125 volts d-c is 0.2 
amp normally open and 0.1 normally closed; for 250 volts 
d-c, it is 0.1 normally open and 0.05 normally closed. The 
time delay, depending somewhat on the dial setting and 
external resistance value, is rated at 5  milli-seconds 
minimum. 

The new electronic relay enclosure is both weather re- 
sistant and dust tight (NEMA Type III and V), making 
it suitable for both indoor and outdoor installations. The 
enclosure measures approximately 10 x 6} x 4% inches. 


General Electric Co., 1 River Rd., Schenectady 5, N. Y. 


Self-Aligning Nut Has Self-Locking Feature 


A lightweight, high strength, self-aligning barrel nut 
with a self locking feature (as shown in the illustration), 
has been designed for application where highly concen- 
trated loads are encountered. 

Called the series SL6, the new nut is manufactured in 
three pieces: a 75ST6 aluminum barrel; a threaded steel 
bushing; and a steel retainer. The ears on the base of the 
threaded steel bushing float in the slotted section of the 
retainer, making the self-aligning feature, and the knurled 
retainer is pressed in place and punch staked at four 
places. The shape of the lightweight barrel distributes the 
load carried by the steel threads of the bushing into the 
surrounding structure, permitting use where heavy struc- 
tural loads are encountered. 

The nut is available with internal thread sizes from 
1-28 up to 4-14. 

The self-aligning feature is said to permit easy mating, 
prevent cross-threading, permit lower cost tooling, and 
reduce rejects and scrapping of misfit parts. The manufac- 
turers claim that the SL6 barrel nut weighs approximately 
60 percent as much as the same size standard barrel nut, 
with this weight-saving making it applicable for aircraft 
use on heavily loaded fittings, engine mounts, and wing 
joints. 

Installation and replacement is fast and easy. For in- 
stallation, a hole is reamed into the structure, and 


the barrel nut inserted into the hole. A retaining spring is 
then snapped into the hole behind the nut. 
For more information on this line and other types of 
nuts, write to the manufacturer. 
Shur-Lok Corp., 9010 Bellanca Ave., Los Angeles 45, Calif. 
CONTINUED ON PAGE 244 
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. « . These Johns-Manville Custom-Moulded 
Packing cups increase piston efficiency 
... Save space... save power... serve longer 


J 


TYPEA... The Type “A"’ J-M Moulded 
Packing Cup is the “standard” for use on 
the pistons of pumps and on various 
hydraulic and pneumatic mechanisms. The 
lip forms a tight seal under discharge 
pressure, but relaxes on the reverse stroke, 
reducing friction and conserving power. 


LL 


TYPES... This type of cup is essentially 
the same as Type A, except that the leading 
edge of the lip is square instead cf beveled. 
Thisconstruction providesgreater strength 
where the lip may be exposed to distortion 
or excessive wear due to openings in 
cylinder walls. 


Johns-Manville Moulded Packing 
Cups can help you improve piston 
designs. They provide a highly effi- 
cient seal... improve equipment per- 
formance ... lower operating and 
maintenance costs. These custom- 
made packings are extensively used 
on all types of slow moving pistons 
and rams operating under high or 
low pressures and temperatures. 


Johns-Manville Moulded Packing 
Cups may be used on practically all 
air or hydraulic-operated cylinders. 
For instance, those which are in such 
equipment as reciprocating pumps, 
hydraulic jacks and presses, pneu- 
matic chucks, governors, lift trucks, 
grease guns, valves, drilling and bor- 
ing machinery . . . or on any other 


equipment where efficient piston de- 
sign is essential. 

You have your choice of a number 
of styles and compositions of these 
precision-moulded cups to meet tem- 
peratures and pressures encountered 
in hydraulically operated equipment. 
Types "A" and "B," shown here, are 
most widely used on inside-packed 
pistons with the outside edge or lip 
contacting the cylinder wall or liner. 
Other types are available, however, 
for other services. 

If you would like more information 
on these or other types of Johns-Man- 
ville Custom-Made Piston Packings, 
get in touch with your Johns- Manville 
Packings Distributor, or write Johns- 
Manville, Box 60, New York 16, N. Y. 


VM 


— PRODUCTS 


Johns-Manville PACKINGS & GASKETS 
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PA RTS continued 


Small Unit Handles All Routine Metal Studies 


Occupying only one-tenth to one- 
twentieth of the space normally taken 
by instruments used for this type work, 
this newly designed metallurgical mi- 
croscope and metallograph will han- 
dle routine microscopy and metallog- 
raphy, and will permit group observa- 
tion of the specimen by projecting the 
light beam through the camera housing 
onto a screen. 

By using the inverted design, all 
operations are confined to an area 
of 13 x 8 x 8 inches. An inclined 
eyepiece tube permits observation from 
a seated position, and a slight pull on 
the mobile prism knob directs the light 
path to the camera screen at the left 
of the instrument. 

Called the CSF, it has sharp, vis- 
ual observation at all magnifications up 
to 1000X, and photographic and pro- 
jection observation up to 1500X. A 
24 x 34 in. reflex camera is supplied 
which takes both plates and roll film. 

The CSF has two dry objectives for 
low and magnifications, and one oil 
immersion objective for high magnifi- 
cations. All are individually mounted 
and centered on interchangeable slide 
holders. They are supplied in the 
standard magnifications of 50X, 75X, 
100X, 200X, 500X, 1000X and 
1500X. Intermediate values are avail- 
able. A large size square stage is lo- 
cated above the objective which has 
both a rack and pinion device for 
coarse focusing, and a micrometric 
movement for fine focus registering 
to two microns. 


Seven interchangeable photographic 
lenses are supplied to cover the full 
range of magnifications up to 1500X. 
Exact focusing of the reflex camera 
is done on a horizontal ground glass 
screen, and the shutter provides time, 
bulb and wide range of exposure from 
one second to 1/250th of a second. 
Photographs on plate or film are taken 
by raising the reflecting mirror and 
releasing the shutter. 

A 30 watt Concentrated filament 
low voltage bulb enclosed in a finned 


SX A ee 


housing and an aspherical condenser 
supply the light source. Hinged in- 
terchangeable color filters and a trans- 
former to supply low voltage current 
are built into the instrument. An 
opaque illuminator of the thin plane 
parallel plate type, with an angular 
mirror, permits the use of both nor- 
mal bright field objectives and the 
special objectives for reflected-light 
dark-field observation. 


Opplem Co., 352 Fourth Ave., 
New York 10, N. Y. 


Flexible Hydraulic Hose Has High Burst Strengths 


Flexible hose with new full-flow 
fittings for application in medium-high 
pressure hydraulic systems are being 
offered in $, à, and 3 in. I D. sizes. 
According to the manufacturer, this is 
the first time a non-metal reinforced 
hose has been able to offer working 
pressures in the 1800 to 2300 psi 
range. 

This is accomplished by using a 
tough — tube and high tensile 
synthetic fibre-braid carcass. Compar 
also makes the hose impervious to 
hydraulic oils. In addition, the all- 
synthetic construction makes the hose 
assemblies fatigue-proof. 

Physical ud eimgis for the 1, 
#, and 4 in. hose are given as 900, 
2500, and 3500 pounds respectively. 


244 


The manufacturers claim that the 
newly designed fittings for the assem- 
blies do not pull out under these ten- 
sions. These assemblies are applicable 
to hydraulic systems of farm imple- 


ments, materials handling trucks, 
implements, materials handling trucks, 
construction machinery, and other 
equipment. 


Resistoflex Corp., Belleville 9, N. J. 
CONTINUED ON PAGE 246 
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( pmi 
Since 1899 


Sleeve bearings in a wide range 
of designs and sizes; cast bronze 
bushings; rolled split-type bush- 
ings; bimetal rolled bushings; 
washers; spacer tubes; precision 
bronze parts and bronze bars. 


NEW TRACK-TYPE 2-YARD UNIT 
has Great Flexibility of Service 


New advantages in digging, lifting, carrying and dumping are 
built into the new Caterpillar No. 6 Shovel. Balance, stability, 
high mobility and flexibility of service give it a wide range of 
usefulness. 


The same quality characterizing its performance has been built 

into the Federal-Mogul cast bronze bushings designed and 
. . . - 

manufactured especially for this unit. 


FEDERAL-MOGUL CORPORATION, 11043 shoemaker, Detroit 13, Mich. 
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NEW COMPON 


ENTS—MATERIALS AND 


PARTS continued 


New Line Of Floating Anchor Nuts 


Producers of a new line of light-weight, high-strength, 
self-locking, nuts and gang channel, have recently devel- 
oped the new F-5000 series, a 2-lug floating anchor nut 
in the 10-32 and j in.-28 tap sizes. This series uses the 
same locking device introduced with the original line of 
self-locking nuts, and are made to confirm with the 
AN-N-5b and AN-N-10a specifications of the aviation 
industry. 

Made of spring steel and light in weight, the new series 
anchor nut is completely interchangeable with fixed type 
anchor nuts. The full y% in. radial float aids production, 
and eliminates alignment problems. In the 10-32 tap size, 
torque-out values in excess of 80 in.-Ib., and push-out valves 
in excess of 400 Ib. are attained. In the } in.-28 tap size, 
torque-out values in excess of 120 in.-lb. and push-out 
valves in excess of 500 Ib. are attained. 

Because of its all metal construction, the anchor nut can 
be used in applications up to 550 degrees. Parts are nor- 
mally furnished cadmium-plated, but are available in sev- 


eral other finishes for special applications. 


The Kaynar Co., 820 E. 16th St., Los Angeles, Calif. 


Non-Adjustable Restriction Valves 


Developed to regulate the speed of a cylinder in one 
direction, a new line of non-adjustable restrictor valves 
has been designed having a check valve with an orifice in 
the check poppet, with the size of the orifice made to suit 
the application. This is determined by the flow desired at 
any given pressure. 

Free flow is permitted in one direction by the check 
valve; reverse flow closes the check and the flow must pass 
through the orifice. Low pressure drop in the free flow 
direction is obtained by using standard check valve parts. 
These valves are made with large seats and flow areas. 

This valve is normally furnished with a one-piece copper- 
brazed steel body, but aluminum bodies can be furnished. 
The one-piece body eliminates gaskets and gasket leakage, 
and the valve cannot come apart when pipe or fittings are 
removed. Burst pressures exceed 10,000 psi. Sizes avail- 
able are } in., 3 in., 3 in. and 3 in. pipe. 


SMALL SPEED REDUCERS, measuring 
only 25, in. high and 2$ in. wide, are 
nominally rated at 4; hp, and are avail- 


stand up during the forming, drawing, 
and fabricating of the metal. Apollo 
Metal Works, 66th Place & S. Oak 





Fluid Controls, Inc., 1284 North Center St., Mentor, Ohio 


FOR PRESSURE AND DYNAMIC SEAL- 
ING, eighty-seven stock sizes of O- 
rings, from $ x 4 x yy in. to 153 x 


able in over 600 different ratios. Typi- 
cal applications are for chart drives, 
computers, oscillographs, and servo- 
mechanisms. Metron Instrument Co., 
432 Lincoln St., Denver 9, Colo. 


A NON-FADING, CORROSION RESISTANT 
organic finish is now being applied to 
aluminum, brass, steel, and zinc coils 
in widths from à to 30 in., 0.010 to 
0.036 in. gage, in continuous lengths. 
This baked enamel type finish will 


Park Ave., Chicago 38, Ill. 


DESIGNED WITH A SPECIAL VACUUM 
SWITCH to guard against burn out 
when the liquid supply runs dry, a 
portable pump for industrial, farm, 
marine, and home use will lift water 
up to 10 ft unprimed, 22 ft primed, 
and has a capacity of up to 5 gal per 
min with up to 30 psi. Hypro En- 
gineering, Inc., 404 N. Washington 
Ave., Minneapolis, Minn. 


16 x } in. for either moving or non- 
moving seals, plus 52 additional list- 
ings recommended for non-moving 
sealing applications only, are now 
available for automotive, aviation, and 
machinery industries for  origint 
equipment and replacement. The rings 
are made of a synthetic rubber com- 
pound — by the manufacturer. 
Compounds for special conditions are 
available. Victor Mfg. & Gasket Co., 
P. O. Box 1333, Chicago 90, Ill. 


CONTINUED ON PAGE 248 
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Sanborn Recorders 
Help Speed 
Flight" Design 


At McDONNELL AIRCRAFT CORPORATION the movements of a 


guided missile are simulated by high-precision analog computers which 
in turn send eight different resultant electric signals into two Sanborn four- 
channel Recording Systems (left) for the graphic recording of the hypo- 
thetical results of the guided missile problem. 


How can Sanborn help you? 


anborn one-, two-, and four-channel Recording Systems can 
S provide an accurate and permanent graphic registration of 
almost any electrical phenomena whose frequency spectrum falls 
within the range of zero to 100 cycles per second. The avail- 
ability and ready interchangeability of amplifiers and preamplifiers 
offer a wide range of use. 

Records are traced by heated stylus on plastic coated strip-chart 
paper, and are in true rectangular coordinates. Other Sanborn 
advantages include: a high torque movement (200,000 dyne cms 
per cm deflection ); built-in code and time markers; and a wide 
choice of paper speeds and channels. 


Sanboin engineers will be pleased to make recommendations 
as to what type of equipment will best solve your recording prob- 
lem. When writing, include the lower and upper limits and the 


frequency range of the phenomena to be recorded, and the type 
of transducer. 
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SPERRY GYROSCOPE COMPANY 
uses a two-channel Sanborn Recording 
System for basic research on their 
Zero Reader* Flight Director, a device 
which simplifies the manual 
control of aircraft. The Sanborn System 
shown above is recording the output 
of a flight simulator that solves Zero 
Reader equations. 
* T. M. REG. U. S. PAT. OFF. 


FOUR 
f CHANNEL 


At DOUGLAS AIRCRAFT 

COMPANY'S Flight Test Section, a 
Sanborn two-channel Recording System 
(shown removed from case for field opera- 
tion) is used in conjunction with a tele- 
meter radio link to record surface motion 
vibration in a flying aircraft while it is per- 
forming tests requiring continual moni- 
toring. Recorded tracings provide the 
necessary permanent visual time history for 
comparison of the two events recorded and 
a study of their individual characteristics, 


ONE 
CHANNEL 


Ask fora copy of our " Applicability Folder” which presents a 
table of uses, complete performance data and specifications, 
brief descriptions of Sanborn Recording Systems and explana- 
tions of how their amplifiers may be readily interchanged. 


SANBORN CO. "sion 


CAMBRIDGE 39, MASSACHUSETTS 





WITH STAR-KIMBLE BRAKEMOTORS 


Stopping of a Star-Kimble Brakemotor is split-second in action, pre- 
cisely timed by simple adjustments. Quiet, too — no lining screech. 
Low lining pressure, evenly distributed, assures long brake life. Brake 
is self-adjusting to compensate for lining wear — ruggedly built to 
withstand shock and vibration. 


Braking force is spring applied, magnetically released. No linkages to 
cause lost motion or friction. 


Starting of a Star-Kimble Brakemotor is smooth and free from drag. 
Small magnetic air gap assures quick brake release without high 
inrush current. 


And Star-Kimble Brakemotors maintain this fast, smooth stop-start oper- 
ation through millions of cycles with little or no maintenance attention. 
Brake and motor are designed together to work together as a single 
compact unit. One manufacturer, one responsibility — backed by 
years of experience. For details on construction, motor ratings and 
braking torques, write for Bulletin B-501-A. 


Standard and special motors of all types, 1 to 600 hp; Marine motors 
Ya to 600 hp; generators and motor-generator sets, 1 to 500 kw. 


| 


continued 


Pneumatic Clutch 
Equilibrator 


This new clutch cquilibrator is a 
two-part unit consisting of a heart 
shaped cam and an air chamber with 


| an automatic pumping and regulating 


mechanism. This development, as 


| used on punch presses, counter-bal- 


TAR-KIMBLE | 


MOTOR DIVISION OF 


ances the variable punch and die plates 
which vary from one setup to another, 
acts as a frictionless brake, and re- 
moves all the load from the clutch as- 
sembly at the time of disengagement. 
The “heart” designed cam is in- 
stalled on the crankshaft and secured 
to the face of the brake drum. A roller 
rides on the surface of this cam, and 


| counterbalances the ram weight. At up 


stroke of ram, the roller pressure on 
the surface of the cam rotates the 
crankshaft Mc five degrees 
ahead of the bull gear wheel. At the 
point of clutch disengagement this 
pre-rotation eliminates all drag and 
pressure on the length of the clutch 
dog, and makes for easy clutch engage 
ment and disengagement. 
The Diamond Machine Tool Co., 
Pica, Calif. 


Portable Force 
Metering System 


Calibrated linear thrusts of up to 
50 tons in any direction can be ap- 
plied with a new portable force meter- 
ing system that exactly weighs the 
force as it is applied. The force is 
exerted by a hydraulic jack, mounted 
on a high precision hydraulic cell. 
The ouput of the cell is connected to 
a load indicator which reads the load 
in pounds, kilograms, or any arbitrary 


| units. The unit is completely portable, 


LE PRINTING PRESS AND MFG. CO. | and does not require a special founda- 


| tion, compressed air, or electric power. 
| Four cell sizes and three indicator 


11 Bloomfield Avenue Bloomfield, New Jersey 
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types of problems 


ehhi Sop ice solve all ten 


Here are ten typical fastening problems. One device, the 

ELASTIC STOP nut, solves them all—without additional parts 

or operations. Deliberately undersized in relation to bolt diameter, 
the red elastic collar grips the bolt with a perfect fit, exerting 

a continuing self-locking pressure against the threads, and 

holding the nut securely in place at any point on the bolt. It also 
provides a tight seal against the bolt threads, which prevents 

seepage and wear-producing axial play. And because the bolt threads 
are protected against moisture from without, the nuts are 

not “frozen” to the bolt by corrosion. 


ELASTIC STOP nuts stay tight, right where you put them, in spite of 
vibration and stress reversals. Yet they are not jammed in place, and can be 
removed with a wrench and reused many times. 

For further information on ESNA self-locking fasteners, 

mail the coupon below. 


On make-and-break For bolted connections 


adjustment studs requiring predetermined 
where accurate con- play. 
tact gaps are re- 

red. 


—- Te secl bolt A To seal bolt 
-— .--; threads where AE ^ threads where 
-.-.- elimination of — 


Dept. N40-92, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send the following free fastening information 
O Elastic Stop nut bulletin [] Here is a drawing of our product. What self- 
DC Rollpin bulletin locking fastener would you suggest? 


NM claim ce i 
TRADE MARK Firm 


Street 
cree a OD 
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SHOCK - VIBRATION - NOISE 


OLATION NOTE 


These NEW Product Bulletins give YOU 


COMPLETE ENGINEERING DATA 
on ALL-METL BARRYMOUNTS 


Here's what's in.them for YOU: 


showing 5. 
performance under test conditions 


of JAN-C-172A. 


Transmissibility curves Shock-characteristic data, includ- 
ing curves showing vibration iso- 


lation after 15g shock test. 
Application data, including curves 
that show you how to choose iso- 
lators for unsymmetrical loads. 


Curves showing reduction of trans- 
mitted acceleration and displace- 
ment. — 

Dimensioned drawings of 


isolators, channel pairs, 
mounting bases. 


unit 


i j i and 
Curves showing how changes in 


loading affect transmissibility at 
resonance and natural frequency 
for vertical motion. 


Detailed data on the construction, 
operating principle, and weights 
of mounts and bases. 


Curves showing effect of high and 
low temperature on isolator per- 
formance. 


A complete list of load ratings 
and catalog numbers for unit iso- 
lators, channel pairs, and bases. 


E 


New Parts and Materials continued 


sizes permit the choice of the most 
efficient system. Indicators are cali- 
brated from 0-500 to 0-100,000 
pounds. Accuracy of each unit is 
within 0.25 percent of full scale. 

This calibrated thrust system per- 
mits direct weighing of bridge, struc- 
ture, and other large loads, and the 
application of an exact force at any 
point. 


The A. H. Emery Co., New Canaan, Conn. 


Adjustable 
Engineers Protractor 


Any number of angles, from zero 


to 180 deg., can be drawn with a new 
adjustable protractor without sliding 
or moving the protractor out of posi- 
tion. The upper rule arm is moved to 
the desired angle and locked in posi- 


tion. A magnifier, built-in over the 
registration mark, gives accurate ad- 
justment. The 180 deg. arc is cali- 
brated in 1 deg. and 5 deg. divisions. 
The device measures 2 in. wide and 
7 in. long when set at zero. 


Way-Mac Mfg. Co., 8112 Melrose Ave., 
Los Angeles 46, Calif. 


High Tensile, 
Porous Stainless 
Steel Filters 


Porous stainless steel filter sheet, a 
new type designated grade X is said to 
be distinguished from previously avail- 
able materials by an approximately 
doubled tensile strength, a smooth 
surface, and by a close control of thick- 
ness. Tensile strength of the porous 


These are the first really comprehensive bulletins on knitted-wire vibration isolators. 
To get your FREE copies, ask for Barry Product Bulletins 534 and 536. And, if 
you have a special problem, count on getting the right answer from our Field 
Engineering Service. 


THE E ARR Y | SNP . 


730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


: SALES REPRESENTATIVES IN 
Atlante Bcitimore Chicago Cleveland Dallos Dayton Detroit Los Angeles Minneapolis New York 


RS 4 
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material is in the neighborhood of 
25,000 Jbs./inch. The porous sheet is 


also said to be more ductile than pre- | 


viously available porous stainless steel 
sheet material. This material is now 
available in the form of finished line 
filters. Thickness tolerances are main- 
tained to plus or minus 0.002 inch. 


Sheet material is now available in | 


0.040 in. thickness, with a mean pore 
opening of 10 microns. Other thick- 
nesses ranging from 0.020 in. up to 


4 in. are also available. 


Micro Metallic Corp., 
35 Sea Cliff Ave., Glen Cove, N. Y. 


Liquid Level 
Maintained Automatically 


Known as the automatic liquid level 
control, this pressure reduction valve 
has been designed to maintain a low 
and sensitive outlet pressure, and can 
be adapted to many uses where a 
steady water or other liquid level is 
to be maintained automatically. It can 


—— 
— 


take the place of float valves, wherever 
a closed system is necessary because 
of sanitary requirements or corrosive 
conditions. The control operates in a 
range of inlet pressure from 5 psi to 


260 psi, and can be set to maintain | 


a steady water level in a range from 
5 to 20 inches. 


Helco Products Corp., 
2041 Colorado Ave., Santa Monica, Calif. 


Powder-Metal Impellers 
Used In Oil Pump 


Made from sintered bronze metal | 


powder, the two impellers of this small 
positive displacement delivery pump 
absorb the oil being pumped, thus 
minimizing the dangers of heat sei- 
zures and scorched impellers. Used 


NATIONAL has a background 
of over eight decades 
in producing quality malleable, 
heat-treated malleable and steel 
castings — ideal materials for 
economy and dependability © 9 
in manufacturing automotive, ; 
agricultural and 
other equipment. 


NATIONAL's unparalleled experience .- 
coupled with a continuing metallurgical research program, 
rigorous quality control standards, 
and completely mechanized foundries 


in strategically located cities — is at your disposal. 


Sales offices and engineering facilities 


are located at all five plants listed below. 


A 16mm Technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made . . . tested .. . 

used . . . how its production economy, 
ductility, machinability, toughness 

will give you a better finished product. 
Available for group showings. 


PLANTS LOCATED IN 


Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, III., 
and Chicago 50, III. 


primarily for the pumping of all types | 
of oils and greases, the pump has a | 
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INDEX OF ACP CHEMICALS FOR METAL 


ANLE E a A 
pem 


GALVANIZED IRON, 
ZINC, AND CADMIUM 


OPERATION 


Cleaning 
Preparation for Painting 
Protection from Corrosion 


Cleaning 


orrosion Proofing 


Phosphote Cooting, in Preparation for 
Painting 


Soldering Flux 


Chromate Coating, in Preparation for 
Painting 


Cleaning for Painting 


Coating with Copper 
Drawing and Extrusion 
Paint Bonding 


Phosphate Coating, in Preparation for 
Painting 


Phosphate Coating, to Protect Friction 


Soldering Flux 


CHEMICALS 


PROCESSES 


Visit Our Display in 
Space 1104 
Main Exhibition Hall 
Cleveland 


Public Auditorium 


National Metal Exposition 
October 19th - 23rd 


ACP CHEMICAL 


"DEOXIDINE" 

"DURIDINE" 

"ACP RIDOLINES AND RIDOSOLS" 
"ALODINE" 

"DURIDINE" 

"DEOXIDINE" 


"ALODINE" 


"DURIDINE" 
“ACP RIDOLINES AND RIDOSOLS" 


CROMODINE 


"DURIDINE" 
"CROMODINE" 
"DURIDINE" 
"GRANODINE" 
"PERMADINE" 
"THERMOIL-GRANODINE" 


"DURIDINE" 
"GRANODINE" 
"PERMADINE" 
“THERMOIL-GRANODINE” 


“THERMOIL-GRANODIN *” 

“RODINE” 

"PEROLINE ' 

"THERMOIL-GRANODINE" 
[ otoxbmE" — 0 | 
beim 


at the 


AMERICAN CHEMICAL PAINT COMPANY 


GENERAL OFFICES: AMBLER, PENNSYLVANIA 


De 


troit, Michigan 


Niles, California 


Windsor, Ontario 


New Parts and Materials. . continued 


maximum capacity of 10 gpm, and is 
suitable for pumping oil at tempera- 
tures up to 500 F. It is self-priming in 
low-temperatures, has good suction, 
may be operated submerged, and will 
pump in either direction and in any 
position. 


Eco Engineering Co. 


12 New York Ave., Newark, N. J. 


Miniature, Screw-In Type 
Thermal Switch 


A thermal switch of the cartridge 
type, operating with a bimetallic ele- 
ment, may be set to function at tem- 
peratures as high as 300 F. The 
switch measures 2} in. in length by 
1$ in. overall in dia., and is made 


to screw into a j in. hole in the equip- 
ment housing of pumps and similar 
equipment. 

Possible applications are with: hy- 
draulic and vacuum pumps; gas and 
diesel engines; air compressors; bear- 
ings of all types; large electric motors; 


| and various machines. 


Eco Engineering Co., 
12 New York Ave., Newark 1, N. J. 


Solenoid Actuated Relay 


Compact, lightweight, high G re- 
lays have been developed to satisfy 
AAF and MIL specifications of high 
and low temperature, materials, insula- 
tion, vibration, shock, and accelera- 
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Specify "t 


MEOS 


Economy 


"Economy...counts not in $avings but in selection. '—Edmund Burke 


Economy through Efficiency 


Gits Unit Seal proves itself in dependable performance over a wide 
range of operating conditions—including extra-high speed, heat and 


pressure applications. Operation at peak efficiency always means 


dollars-and-cents savings 


Economy through Adaptability and Versatility 


Gits Unit Seal fits many applications as a standardized item actually 
carried in stock. You harness the savings of mass production to your 
own specific needs. Gits Unit Seal already has wide application in 
the following fields: Washing Machines, Disposal Units, Gear Motors, 
qpeed Reducers, Aircraft Turbine ' Pumps, Accessory’ Drive Units, Jet 
ropulsion Units, PITT, Power Equidmdnt, Automotive Accesjories, 

i Machines, Slandprd and Special Machine Tools i | i 

E \ 

\ \ \ | \ | | 


|] i 
Economy through Long Life 


Gits Unit Seal is designed for maximum life in any recommended 


application. Mere's the real "proof of the pudding" in saving money 


Write Today For FREE Illustrated Brochure, 


or send us your seal problem. Our experi- 





x enced engineering staff is at your service 


H i = 5 “Cartridge Seal requiring only 25° 


more space than lip-type seals 








ITS BROS.MFG. Co. 


1838 S. Kilbourn Avenue 








Chicago 23, Hlinots 


Vids. 
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Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY * CONSTANT 
CO-EFFICIENT OF FRICTION * APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
soubiries on carsonizes @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND STHER LIQUIDS © EXCEL- 


LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use for oil- 
free, self-lubricating piston rings, seal rings, thrust 


washers, friction discs, pump vanes etc. 


O 


CONTACTS 
als 


OTHER GRAPHALLOY 
PRODUCTS 


For applications requiring low 
electrical noise, low and con- 
stant contact drop, high current 
density ond minimum wear. 
Used for SELSYNS, DYNA- 
MOTORS, SYNCHROS, ROTA- 
TING STRAIN GAGE pick-ups 
end many other applications. 
Brush Holders and Coin Silver 
Slip Rings also available. 


GRAPHITE METALLIZING CORPORATION 


1012 NEPPERHAN AVENUE * YONKERS, NEW YORK 
g Piease send data on Grapholloy Oil-Free BUSHINGS. 
LJ Send dete on BRUSHES ond CONTACTS 


NAME & TITLE = 


COMPANY 





I 


| voltage 1.5 v d-c; 


| 
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tion requirements. They are available 
with a choice of 4 precision switches: 
SP-NC; SP-NO; SPDT (AN3210-1) ; 
and SPDT split contact (AN3216-1). 

Coil data: nominal voltage 24-28 v 
d-c; maximum operating voltage 29 v 
d-c; pickup voltage 18 v d-c; dropout 


cycles: 25,000 minimum. Dimensions: 


27y X 15% X 24 inches. 


Electrical Products Corp., | 


110 N. Main St., Los Angeles, Calif. 


Over-Running Clutches 
Operate At 
Higher Speeds 


Over-running clutches can operate | 


at speeds in excess of 3,000 rpm, with 
a new centrifugal throwout sprag as- 
sembly that prevents any possible rub- 
bing between the sprags and the inner 
race. This new feature is available in 
the all-purpose ball bearing clutch, a 
standard model with eight possible 
variations. 

Construction of clutches consists of 
only four basic parts: the outer hous- 
ing; the inner race; a full complement 


| of sprags; and the energizing springs. 


The sprag principle (with its full 


| complement feature) has an unlimited 


| number of gripping positions end | 


n 


standard coil 160 | 
ohms; max. coil current 0.180 amp; || 
with other coils available. Operating | © 


Look for 
this mark 


U MARK 


it stands for 


Pe aS STS 


Since 1919 Curtis has con- 
centrated on the manufac- 
ture of only one line. Asa 
result, Curtis research, pro- 
duction and quality control 
techniques have produced 
the widely accepted Curtis 
standards—and the world’s 
best universal joint. 


Pos 


ONLY CURTIS 
È OFFERS ALL 
THESE 
-D BENEFITS 


Availability — 14 sizes in stock; 
A. to 4" O.D., bored or unbored 
vbs. 


Quality Standards — Curtis Joints 
set the standards for the industry, 


Simplicity — fewer ports, simpler 
construction. 


Constant Tests — catalog figures 
substantiated by constant tests in 
the factory. 


PLUS — facilities and engineering 


skill to handle special specification 
jobs always ovailable. 


Not sold thro 
write direct for 
data and price list. 


TRADE C MARK 


UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE 
SPRINGFIELD, MASS. 


As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 


h distributors: 
engineering 


1919 | 
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.o0 4sfy. Write, on 
ovr letterhead, for our new, 96-page catalog No. 53 
ad | 


- 


SCREW PRODUCTS COMPANY, INC. 


821 STEWART AVE., GARDEN CITY, L.l., N. Y. 
TELEPHONE— GARDEN CITY 3-1200 


y 
^ 





what does it 


cost to cure 


wM 


s e... 7, . 9 
t ' pr tank 
COlII-ITIS in your processing tank: 
The constant care it takes to kcep tanks operating 
when they're plagued with coil-itis is extremcly costly. 
Downtime, and all the other maintenance time, 
slow heating and cooling ills of using old-fashioned 
pipe coils can be cured with Platecoils. 
As revolutionary as the new wonder drugs, Platecoils save as 
much as 50‘ in initial cost. They take 50‘: less space 
in the tank. They simplify maintenance and save 
hours of downtime. Compared to the hours it takes to 
clean and replace pipe coils, Platecoils can be cleaned 
and replaced in no time at all 
dumping the solution. 
It costs less to cure coil-itis with Platecoils than to 
suffer its evils. Write for bulletin P77 today! 


without 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS COST 
LESS TO BUY, 
INSTALL, MAINTAIN 


1n 


The Newcomb-Detroit Co., Grand Rapids 
Division, has found it is less costly to buv, 
install and maintain Platecoils than to 
fabricate pipe coils in their own plant. 
Ask about other case histories. 


_ PLATECOIL 


REPLACES PIPE COILS 


A, 
«i^ 
Coil-itis — Diagnosed 
as lank heating and 


cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, TRANTER MANUFACTURING INC., LANSING 4, MICH. 
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eliminates backlash. Maximum torque 
capacity (for size and weight), and 
long life because of changing contact 
points, are other advantages claimed 
for this type of clutch construction. 


Formsprag Co.., 
23601 Hoover Road, Van Dyke, Mich. 


| High-Frequency 
| Impulse Relay 


The type T high-frequency impulse 
relay, shown with the cover removed, 
was originally designed for use in an 
analog computer and for other applica- 
tions which require a sensitive relay 
completely free from contact bounce 
and many operations at high speed. 

This relay has a pull-in time of 120 


microseconds and a drop-out time of 
100 microseconds, which enable it to 
follow 2,500 cycles per second; aperi- 
odic to 1,000 cycles per second. 

In a typical application it has a lifc 
expectanry, following a run-in period 
of 1 x 10? operations of 5 x 10" 
operations with a 0.75 ma contact load 
over a 6-month period without read- 
justment. 


C. P. Clare & Co., 
1719 West Sunnyside Ave., Chicago, 30, Ill. 


High Temperature 
Paper Capacitors 


Meteor type ADZ, a new paper 
capacitor permitting operation to 125 
C, without derating, is available in the 
JAN-C-25 bathtub case styles CP-53 
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a sample of 
WIRELON 


the different hind 
of tofe thal 


Strong, tough, jewel-like Wirelon has proved to be the 
best kind of rope for many uses, ranging from heavy duty 


in industry to enhancement of consumer goods. 


Perhaps it can do something better for you. 

Do your products or processes require cable which resists 
fatigue and wear, is good looking, easy to handle, 

strong and long-lived? Do you have a new problem which Wirelon’s 


stamina, safety and jewel-like handsomeness might solve? 


It's wise to look into Wirelon. Write us on your letterhead 
and we will send you a sample piece of Wirelon, 


with specifications, so you can explore its possibilities. 


Rochester Ropes, Ine. 


ROUTE 15 CULPEPER, VIRGINIA 


Rochester Wire Ropes— Used Wherever Quality ts Important 


WIRELON is a Rochester quality steel wire core completely encased 
in an extruded covering of tough nylon. 


RESISTS FATIGUE. Gives up to 500 per cent longer service than 
uncoated cable. 


WITHSTANDS ABRASION, kinking, fraying and other wear. 
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OPERATES reliably in extremes of temperature. 
SAFE, smooth, easy to handle. 

JEWEL-LIKE, strikingly handsome. 

SIZES: 3/64 to 1% inch diameter. 


COLORS: natural nylon and many gem-like tones. 
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| to CP-55. The new capacitors are fur- 
nished with glass-to-metal terminals 
to give a hermetic seal and dependable 
operation at high temperatures and al- 
titudes. 

Through the use of X-250, a new 
high temperature impregnant, made 
by this company, the type ADZ ca- 

| pacitor can be operated at tempera- 
| tures from —65 C, to +125 C with- 
| out derating. 

To give good performance for low 
voltage, as well as high voltage appli- 
cations, and to offer units with lowest 
possible resonance losses, the capaci- 
tors are supplied only in the extended 
foil, non-inductive type construction. 

Multiple as well as single section 
capacitor construction is available in 
capacitors with terminals positioned in 
accordance with specifications. 


Astron Corp., 
255 Grant Ave., E. Newark, N. J. 


Cushioned Clamps 
For High Temperatures 


Stainless steel, cushioned clamps 
that are flame-proof, fire-proof and 
able to resist temperatures as high as 
1,200 F have particular application on 
aircraft jet engine installations, and 
for areas where flames and sparks are 
encountered. 

The cushioning material is spun 


FOR EVERY ELECTRONIC 
APPLICATION 


Meeting Commercial and Government Requirements 


OPEN TYPE. Circuit switching — power and dynamotor 
loads — plate circuit — low capacitance. 


HERMETICALLY SEALED. Stud or bushing mounting — 
solder or plug-in headers — circuit switching — power — 


lowe tees -aggtiediions glass which is wrapped around the 


clamps. They are then dipped in a 
TRANSPARENT PLASTIC COVER. Most R-B-M relays special aluminum and silicate base 
now available in low cost transparent plastic cover. paint for a binder. 


: Designated the TA1716 and TA- 
OTHER PRODUCTS: Motor starting relays and overload protectors 1774 series, the clamps are available 


for refrigeration, appliance and general purpose motors. Industrial | in sizes from 4 to 6 in. dia, in incre- 

contactors and across-the-line starters. NEMA size 1 and smaller. menths of jgths in single and multiple 

Low cost general purpose relays. Low voltage D. C. manual and | tube clamps. 

magnetic devices. 

Thomas Associates, 4607 Alger St., 
Los Angeles 39, Calif. 


Small Size, 
14-Channel Oscillograph 
| Although this oscillograph meas- 


| ures only 7} in. wide by 6} in. high 
by 123 in. long, it is capable of 


Let R-B-M engineering and production facilities 
serve you. Contact us immediately — Phone 5121 Dept. C-9 


R-B-M DIVISION ESSEX WIRE 


Logansport, Indiana 
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Over 33% Greater Capacity For The Same Size 


There is a challenge facing manufacturers today to build 
smaller and more compact machines with extra precision 
and to combine more operations in each machine. This 
makes the selection of the proper bearings extremely im- 
portant. A definite plus factor in this selection is the avail- 
ability of a precision bearing that will deliver extra load 
carrying capacity in a minimum amount of space. 

Obviously roller bearings, and particularly those of the 
small (needle) roller type occupy far less bearing space 
for equivalent capacity than ball bearings. Roller bearing 
capacity is built up in proportion to the effective race and 
roller contact provided. Thus a full type roller bearing 
without space wasting cages should provide the greatest 
capacity of any type of anti-friction bearing. However, to 
offer a perfect bearing the resulting full roller complement 
must be prevented from skewing and binding where mis- 
alignment occurs in the application. 

The Guiderol bearing is the accepted answer to all 
these requirements considering precision, load capacity, 


McGill Guiderol Brand A 
No. GRI-209 Bearing 


BrandB  BrandC Brand D 


Bearing Bearing Bearing Bearing 


Published 


Load Rating eve me. 


6700 lbs. 7000 lbs. 5520 1bs. 6080 lbs. 


Capacities at 2500 hours average life at 100 RPM 


long life, versatility of mounting, and ease of lubrication. 
Published ratings show the Guiderol CT Series bearing 
has over 33% greater loxd carrying capacity than the 
average of the four highest rated interchangeable bear- 
ings. As a result, a Guiderol bearing at least one size 
smaller can often be substituted with the necessary shaft 
and housing requirements reduced in size and cost. 


How Rollers Are Guided 


In the Guiderol bearing design the grooved rollers with 
full race width contact are prevented from skewing by a 
center guide rail. Normally the rollers run on a true axis 


=: 
(2112422 
Fig. 2 

— not contacting the rail and thus need no correcting. 
(Fig. 1) Should misalignment cause a shift off center (Fig. 
2) the leading end of the roller is retarded by contact with 
the rail at location Y. The trailing end catches up, reliev- 
ing the rail contact, and the roller then resumes normal 
operation. 


Product Engineering — September, 1953 


Typical GUIDEROL” Bearing Mountings 


On a Hydreco Gear Pump Idler and Drive Shaft, 4 Guiderol bear- 
ings are used. The longer rollers of the Guiderol bearings are 
effective virtually to the edge of the races. This gives substantial 
support close to the gear and materially reduces shaft deflection. 


— 
Four Guiderol bearings 
support and guide an 
automatic spooling attach- 
ment across the face of 
the reel track on a 20.000 
pound Gar Wood Reel-Rite 
Winch. The guided roller 
principle prevents skew- 
ing of rollers in the 4 ver- 
tically mounted bearings 
even with a 10,000 pound 
engular load per bearing. 
A fifth Guiderol bearing in 
the sheave provides add- 
ed stability and eliminates 
biiding due to off-center 
loading. 


SE Series CF Series CYR Series 


A new 140-page Bearing Reference Guide complete with 
30 pages of vital engineering data has just been released 
by the McGill Manufacturing Company. 

It has the full story on the advantages of Guiderol Bear- 
ings and in addition contains complete information on the 
well-known Multirol CF, CYR and SE Bearings. Send now 
for your copy of the McGill Catalog No. 52. 


Ms G | L E — Precision Bearings 


McGILL MANUFACTURING COMPANY, INC. 
201 N. Lafayette Street, Valparaiso, Indiana 
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SPECIFY Ain Zor LIQUID POLYMER LP-2 | 


for CRITICAL SEALING JOBS 


Vhinkol UQUID POLYMER LP-2 IS A SOLVENTLESS 
LIQUID THAT CONVERTS TO A RUBBER AT 
ROOM TEMPERATURE WITHOUT SHRINKAGE. 


Compounded and cured, “Thiokol” LP-2 has the following 
desirable combination of properties: 


TENACIOUS ADHESION TO GLASS, METALS, PLASTICS, 
WOOD AND LEATHER 


INERTNESS TO OILS, MOST SOLVENTS, WATER, MILD 
ACIDS AND ALKALIES 


IMPERMEABILITY TO GASES AND MOISTURE 
INERTNESS TO OZONE, SUNLIGHT AND AGING 
FLEXIBILITY AT EXTREME LOW TEMPERATURES 
TOUGHNESS AND RESILIENCE 


Because of these properties, “Thiokol” LP-2 compounds are specified 
for sealing airplane wing tanks as pictured. It provides the required 
combination of properties and dependability in this critical application. 


There are many other important sealing applications where “Thiokol” 
LP-2 provides the required combination of properties... sealing 
pressurized aircraft cabins and cold room windows... potting elec- 
trical connectors, transformers and wires...and bonding various 
combinations of metals, plastics, glass, wood and leather. 


Perhaps “Thiokol” LIQUID POLY- 
MER LP-2 can do an outstanding 
job for you. For technical informa- 
tion and samples contact: 


Thiokol Chem wal Corporation 


784 NORTH CLINTON AVENUE, TRENTON 7, NEW JERSEY 


Thiokol Chemical Corporation 
supplies” Thiokol” LP-2 only as a 
raw material. We will gladly 
indicate sources of supply to 
end-users. 


| 
| 
| 
| 
| 
| 
| 
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recording 14 channels of separate data, 
with recording speeds of 1, 3, 63, 13, 
and 32 in./sec. with the proper gear 
changes. Higher speeds up to 42 
in./sec. are available as optional. 

The timing lines are full-paper- 
width at 0.01 and/or 0.1 sec. (0.1 
lines accentuated when 0.01 lines are 
used) by the use of a governor-con- 
trolled motor driving a shutter-type 
timer that is "g" proof. The magazine 
capacity is 100 ft, of 3$ in. wide 
recording paper. Power requirements 
are 24 v d-c at 9 amperes. A variety 
of precision galvanometers for use in 
this oscillograph have undamped nat- 
ural frequencies up to 3,500 cps. 


Midwestern Geophysical Laboratory, 
3401 South Harvard, Tulsa, Okla. 


Pressure Control 
Package Unit 


The pressure control package unit 
shown is a preassembled combination 
of a diaphragm valve in a free flow 
pattern, together with a simple pres- 
sure control unit which can be dis- 
mantled, cleaned, and reassembled in 
less than two minutes. The sensitivity 
of the controller, plus the low pressure 
drop through the valve, is said to give 
a fine maximum flow condition. The 
type E296 package unit is available 
with 300 Ib valve in standard or 
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tor MICROSC OPIC 
precision 


SPECIFY 


AS) 


FULL RACE, — for most 
rugged duty in MICRO 


size range, increased load 
capacity. PRECISION TO FIVE MILLIONTHS OF AN INCH 
IS READ ON THIS ELECTRONIC COMPARATOR 


ONRAD RETAINER 
— for low friction, high 
speed RADIAL and 
THRUST loads. 


ELF-ALIGNING — for 
misalignment between 
shafts and housings up to 
10 degrees. 


RIBBON RETAINER = 
for smoother running, and 
lower friction. 


Hidden to the naked eye is the probable life of a precision 
bearing. This life depends on measurements by microscopic 


(ANGULAR CONTACT instruments and on microscopic cleanliness. 


— for axial positioning Common and accepted practice in some industries is to 
of shafts with opposed ^ manufacture for 'LIMITED LIFE. However, human lives often 
pairs lightly preloaded. depend on MICRO bearings showing no signs of ‘fatigue,’ to 
which they are constantly exposed. 


Our emphasis in manufacturing is for ‘LONG LIFE’ through 

microscopic accuracy including al! accepted practices and in- 
EXTRA - LIGHT CON spection techniques. 
RAD — for minimum 
possible differences be- 
tween shaft and housing 
dimensions. 


MICRO is constantly developing new instruments for 
measuring minutely all dimensional and operating qualities. 
Our inspections include surface finish and geometry of 


raceways and balls, running torque, and other features not 
yet covered by standards. 


In all, 82 minute inspections guarantee ‘LONG LIFE,’ 
freedom from fatigue, for MICRO bearings. 


SPRING FPARATOHR — 
for minimum starting or 
breakaway torque. Speeds 
— low to moderate. 


2V4 times Actual Size 


errcerr 


NEW HAMPSHIRE —^ Nelo BALL BEARINGS, INC. Write for Catalog 53 for complete 
Wz, 


data on the more than 130 available 
54 MICRO CIRCLE « PETERBOROUGH, N. H. e TELEPHONE 424 Sues uA e 


Design Engineering Department 
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SARAN RUBBER GASKETS 
ARE SOLVENT RESISTANT 


Organic compounds like carbon disulphide, 


ethyl alcohol, trichloroethylene, xylene 


have little effect on saran rubber 


Saran rubber mechanical goods exhibit 
outstanding resistance to a wide range of 
organic solvents from alcohols to xylol. 
They are characterized by a low degree of 
swell and a low rate of permeation to 
most solvents and gases. Carbon bisulfide, 
chlorine, phosphorous trichloride vapors 


Saran Lined Pipe Company 
2415 Burdette Avenue, Ferndale, Mich. 


Please send me your catalog on saran 
rubber molded parts. 


Name 


Title 


Company 


Address 


_ aum cmm aum cnm am am am am am ccm enm am emm eum emm e) 


with HCl, toluene, and trichloroethylene 
are typical compounds that are resisted 
by saran rubber gaskets. 


Saran rubber is readily molded on con- 
ventional rubber molding equipment into 
complicated shapes such as diaphragms, 
valve pads, heavy-duty gaskets, and stop- 
vers. These saran rubber products have 
ae used in many and varied gas and 
solvent resistance problems confronting 
equipment manufacturers today. 


Specify saran rubber to your molder. We 
will be glad to assist him in the develop- 
ment and production of saran rubber 
mechanical goods for your specific re- 
quirements. For a free data booklet on 
saran rubber molded goods write to the 
SARAN LINED PIPE COMPANY, 2415 Bur- 
dette Avenue, Ferndale, Michigan. 
RELATED PRODUCTS 
Saran rubber tank linings e Saran lined 
steel pipe corrosion-resistant pipe that 


gives long-term operation with minimum 
maintenance costs. 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, 
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New Parts and Materials continued 


V-port assembly with a choice of pres- 
sure elements from 10 to 500 pounds. 
Normal operation requires 30 lb. 
air pressure for the diaphragm, al- 
though some gases can be used directly 
through the control without an air 
supply. 
Emmett Machine & Mfg., Inc., 
2249 14 St. S. W., Akron 14, Ohio 


Solenoid Air Valve With 
Built-In Speed Controls 


This new bantam 4 in., 3 or 4-way 
solenoid-operated valve has adjustable 
speed controls which produce fast or 
slow movement of cylinder ram in 
either direction. The valve is fast 
operating and built for long wear, has 
stainless steel exhaust seats, brass seats, 


brass inlet seats and phosphor bronze 
springs. It is furnished with either 
110 volt or 220 volt constant duty 
solenoids, and will operate either a 
double or single acting cylinder. 


Air Fixtures, Inc., 
Dept. 72; North Manchester, Ind. 


Protective Finish 
For Magnesium 


Iridite #415, a new protective finish 
for magnesium, is a chromate conver- 
sion coating that converts the surface 
of the treated part to a new, and 
chemically different surface. The film 
is resistant to atmospheric corrosion, 
as well as to corrosion from some 
chemical sources, the film is part of 
the metal itself, rather than a super- 
imposed film, and will not chip, fake 
or peel when bent. 

The film is produced by immersing 
the parts in the solution, which oper- 
ates at room temperatures without 
electric current. No special equipment 
is needed. Immersion varies from 
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New Parts and Materials. . continued 


15 sec to 2 min., depending upon the 
condition of the metal prior to treat- 
ment. 

The chemical is available in powder 
form, and one pound makes more 
than 3 gal of solution. It may be used 
on wrought, cast, or extruded mag- 
nesium, and may be used either as a 
final finish, or a base for paint. 


Allied Research Products, Inc., 
4004 East Monument St., Baltimore 5, Md. 


Pressure Reducing 
Regulator Also 
Reduced In Size 


Taking inlet pressures up to 2,000 
psi, this small size pressure reducing 
regulator for air or oxygen systems, 
has adjustable output p from 
50 to 300 psi, and handles flows up to 
300 liters per minute. The manufac- 
turers claim that the new regulator is 


about one-half the weight and one- 
fourth the size of other regulators with 
this capacity, weighs 8 oz. and meas- 
ures 13 x 14$ x 234 inches. 

Output pressure variation from zero 
to full flow is approximately 15 per- 
cent. The regulator will handle larger 
than 300 L.P.M. flow if the pressure 
-— from zero to full flow is allowed 
to drop more than 15 percent. 


The Aro Equipment Corp., Bryan, Obio 


Precision Decade 
Inductance Units 


A complete line of precision decade 
type inductance units, include the four 
ranges from 1.0 millihenry to 10.0 
henrys and are available as single units 
which can be connected together to 
give an inductance range of as little 
as 1.0 millihenry to 10,000. The in- 
ductors are wound on toroidally 
shaped powdered molybdenum perm- 
alloy cores. Quality factors (Q) as 
high as 250 are obtainable with these 
units. 

Torocoil Co., 1374 Mobile Ct., 
St. Louis 10, Mo. 


A 
N MOVES IN 
ANY 


DIRECTION >» 


. MAXIMUM FLEXIBILITY. Up 
to 40° side flexibility with 
360° rotating movement. 


. CHEMICALLY INERT GASKETS. 
Barco offers a choice of seven 
types of gaskets including No. 
11-CT for corrosive service. 
No lubrication required. 


3.NO METAL-TO-METAL CON- 
TACT BETWEEN MOVING 
PARTS. An important Barco 
advantage where corrosive 
chemicals are present, either 
externally or internally. 


. STAINLESS STEEL BODIES. 
Also regularly furnished in Mal- 
leable Iron, Steel, Bronze, Alu- 
minum, and Magnesium. Other 
special alloy joints to order. 


5.MANY STYLES AVAILABLE. 


Angle or straight; threaded 
or flanged connections. For 
pressures to 6,000 psi; tem- 
peratures to 1000°F. 15 dif- 
ferent sizes, 'A" to 12". 


—when you need movable 
joints in piping handling 


CHEMICALS 


Bl The above photograph shows BARCO BALL 
JOINTS used to provide flexibility in Nitric 
Acid Tank Car Loading Lines at the Joliet, Ill., 
Arsenal. This is but one of many installations in 
industrial plants where Barco joints are used to 
allow movement in piping conveying acids, al- 
kalies, and solvents — as well as steam, air, oil, 
gas, or water. 


BARCO BALL JOINTS offer many advantages 
over ordinary types of joints or flexible connec- 
tions. When you want to be sure of getting SAFE, 
long-lasting, trouble-free installations, specify 
BARCO! Ask for your copy of Bulletin No. 215. 
Worldwide Sales and Service. BARCO MFG. 
CO. 527K Hough St. Barrington, Illinois. 
In Canada: The Holden Co., Ltd., Montreal. 


BARCO 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 
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Morgan Engineering Company’s 350-ton, 


76-ft.-span ladle crane bridge features 


six individual 65-hp. motor drives that 
avoid line shaft designs. 


Key to the success of this design 
incorporating parallel drives is the 12-in. 
center distance, 12/1 Cone-Drive gear- 
set in each drive that cuts space require- 
ments, resists shock loads and provides 
cmple safety factor for smooth, rugged, 
long life operation. 

Cone-Drive gearsets are also included 
in the drives for the 200-hp. main trolley 
hoists and auxiliary 20-ton and 50-toa 
hoists. 

This is another example of the trend to 
Cone-Drive gearsets and standard speed 
reducers in steel mill equipment. Design- 
ers and users alike benefit from their 
long life and high capacity in less space 
at lower cost. 


IVE 


TS & SPEED REDUC 





MEETINGS 


September 3-17 
ENGINEERING MARINE AND WELD- 
ING EXHIBITION—Olympia, London. 


September 13-16 


ELECTROCHEMICAL SociteTy—Cor- 
rosion Symposium, Wrightsville 
Beach, N. C. 

September 14-15 

AMERICAN Hor Dip GALVANIZERS 
ASSOCIATION—Semi-Annual Meeting, 
Statler Hotel, Cleveland, Ohio. 
September 14-17 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS — National Tractor Meeting 
and Production Forum, Hotel Schroe- 
der, Milwaukee, Wis. 

September 14-17 

INTERNATIONAL CONGRESS OF IN- 
DUSTRIAL DEsIGN—Paris, France. 
September 21-25 


INSTRUMENT SOCIETY OF AMERICA 
—National Conference and Exhibit, 


| Morrison and Sherman Hotels, Chi- 


cago, Ill. 


| September 28-30 


NATIONAL ELECTRONICS CONFER- 


| ENCE — Annual Conference, Hotel 


Sherman, Chicago, Ill. 


September 29-Octobcr 1 


AMERICAN INSTITUTE OF ELEC- 
rRICAL ENGINEERS—Middle Eastern 
District Meeting, Daniel Boone Hotel, 
Charleston, W. Va. 


September 29-October 3 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS—Aircraft Engineering Display 
and Aircraft Production Forum, Hotel 
Statler, Los Angeles, Calif. 


October 7-9 


NATIONAL ASSOCIATION OF COR- 


| ROSION ENGINEERS — South Central 
| Meeting, Mayo Hotel, Tulsa, Okla. 


October 8-9 


NATIONAL CONFERENCE ON IN- 
DUSTRIAL HvDRAULICS— Annual Meet- 
ing, Hotel Sheraton, Chicago, Ill. 


October 8-9 


SOCIETY OF THE .PLASTICS INDUS- 
TRY—New England Section Meeting, 
Equinox House, Manchester, Vt. 
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Sans, Souci 
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Ad Libbing by the Editor 


Fortunes have been spent in trying 
to train all people to do certain things 
in exactly the same way. Men and 
women have spent almost their whole 


lives in the study of habits and train- — 


ing methods. As our so-called civiliza- 
tion became more complex the need 
Lor mass training of humans increased. 

Keeping to the right, lining up for 
tickets, operating a slot machine, run- 
ning an automobile and thousands ot 
other human operations and activities 
have been rigidly standardized. Failure 
to observe some of the do's and don'ts 
may result in the infringer being put 
in Jail. The person who ignores thc 
red light and thereby imperils others 
must be chastised properly. Man can- 
not exist in this complicated. world 
without certain restrictions and com- 
pulsions. 

As Mark Twain emphasized, there 
are many good things in life but they 
are no longer good if carried to excess. 
Most of the world's troubles are created 
by excesses. Mark Twain pointed out 
that one should cat, drink, love, sing 
and do many other things, but not to 
excess. To his list we can add, "Stand- 
ardize but not to excess.” 

There are many kinds of standard- 
ization. Some are good, some are not 
so good. Standardization for inter- 
changeability of parts is unquestion- 
ably good. But when it comes to stand- 
ardization of human behavior and 
tastes, its virtues may be questionable 
or even nonexistent. 

Perhaps the greatest “operation 
standardization” is the "back scat 
driver". Two human entities are in- 
volved. One is the “‘standardizer’’, 
the other is the victim. The "stand- 
ardizer" just cannot understand why 
the "victim" does not do what the 


"standardizer" thinks he or she would | 


do if he or she were driving the car. 

Now there would be no trouble with 
standardization fanatics, and all others 
of the same school of thought, if all 
of us humans behaved like a low form 
of life such as beetles, birds, sheep or 
fish. Every beetle behaves in exactly 
the same manner evcry time it is sub- 
jected to a given stimulus or condition. 
That is also truc of every other low 





Petersen Oven Company's Ec-Tri-Flex 
73" production bakery oven is an ex- 
ample of modern food processing equip- 
ment designed for maintenance-free, 
continuous operation. 

A conveyor moves bakery products 
through the oven continuously on 21 
stabilized transite trays. If the conveyor 
stops, food can be ruined. Shutdowns for 
conveyor drive repairs can ruin the best 
production schedule. 

Petersen engineers insured against 
this danger by using o standard 3” 
center distance 40 1 Cone-Drive speed 
reducer in the conveyor drive system. 
And, this reducer has given trouble-free 
service in over 30 installations. 

Standard Cone-Drive speed reducers 
and gearsets are providing similar ‘service 
reports’ throughout the food industry. 
As off-the-shelf replacement units, they 
can modernize your present equipment. 


f * DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS * — "us 
form of life. The first indication of E. McNichols Road + Detroit 12, Michig 
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in 
pack! New MARSH development will 
increase the life, efficiency 
and prestige of your product! 


Our research division—pioneers 
in the development and improve- 
ment of impregnated mechanical 
leathers—offers you a new, 
tougher—wear, age and extreme Cup Packing V Packing 
temperature resistant — impreg- 





nated mechanical leather pack- 
ing, possessing remarkable 
resilience and flexibility. 
U Packing Flange Packing 
ENGINEERING AND 
CONSULTING SERVICE 


If you seal oil, water, air, vacuum, 

gas, gasoline, naphtha, alcohol or 

other fluids, ask Marsh for field Diaphragm Washer 
eng:neering service. 





FEATURES: Low coefficient of friction—both static and running 
greater wear resistance, tighter sealing, better high and low tera 
perature stability, improved lubrication potentials, longer life. 


® Write for Engineering Handbook and technical literature 


C. W. MARSH COMPANY 


Main Office and Factory... Muskegon, Michigan | 
e SALES OFFICES « | 

75 E. WACKER DRIVE 101 PARK AVE., ROOM 1730 1900 EUCLID AVENUE 

CHICAGO 1, ILLINOIS NEW YORK 17, NEW YORK CLEVELAND 15, OHIO | 


Sans, Souci ... continued 


intelligence is the ability to make a 
decision and take an action that is not 
compelled by instinct or dictated by 
an external influence or command. 
Dogs and horses show such signs of 
intelligence. 

For a person to have his behavior 
subjected to standardization tends to 
stultify the individual. Brilliant minds 
suffer agonies when they are forced to 
draw their conclusions and conduct 
themselves by rule and rote instead 
of rcasoning. 

Creative thinking cannot be stand- 
ardized. There can be no thinking in 
a standardized mental process such as 
found in low forms of life. Such a 
mental process is not "thinking" it 
is merely instinct. Man's great accom- 
plishments in the arts and sciences were 
the result of creative thinking, not 
instinct. 

Dr. Charles F. Kettering tells the 
story of the development of the Gen- 
eral Motors diesel engine for railroad 
service. The "heart" of the engine was 
the fuel injection pump. Several years 
of development work failed to produce 
the desired result. Finally Dr. Ketter- 
ing gave the job to a young engincer 
who knew nothing about fuel injection 
pumps and told him "I want you to 
keep your mind clear of other peoples' 
ideas on the problem. Here are the 
conditions under which the pump must 
operate. 

"Now you can do what you please, 
go where you please, have any experi- 
mental apparatus or models made as 
you desire. You will report to no one 
until one year from today. I want you 
then to come into this office and report 
to me. Of course if you want to see 
me sooner, I will be glad to sce you." 

In about six months or so, the 
man came in to "Boss" Kettering and 
placed on his desk a model of the de- 
sired pump. As Dr. Kettering ex- 
plained it, the man did not have 
his thinking circumscribed by a lot of 
directives, needless restrictions, and 
similar "back seat driving" advice. The 
only advice given him was to kcep his 
mind free of other peoples’ ideas of 
what the pump should be like. 

Much is to be gained in keeping the 
atmosphere of the engineering depart- 
ment as free as possible of "stand- 
ardized procedures". Some are neces- 
sary. But none should be permitted 
that will channel thinking into time 
worn grooves. Standardization carried 
to excess can spell stagnation. 
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Catalogs 


and 
Bulletins 


Request additional information using 
postcards following page 236 





(1) ENVIRONMENTAL TEST 
EQUIPMENT—American Research | 
Corp. Booklet, 4 pp. Illustrates and | 
gives complete data on a line of en- 
vironmental testing gear for testing 
under conditions of: altitude, tempera- 
ture, humidity, rain, sunshine, sand, 
and dust. Temperatures as low as 
-175 F, and as high as 200 F. 


| 


(2) TERMINAL BLOCKS—Kulka 
Electric Mfg. Co., Inc., Catalog 14, 
20 pp. Describes a line of terminal | 
blocks, special Navy terminal blocks, 
and aircraft and electronic switches. | 
Illustrations are shown for each block | 
with various types of terminals. | 
(3) ALLOY SPRING STEELS— | 
The International Nickel Co., Inc., | 
Booklet, 18 pp. With charts, tables, | 
and photo-micrographs, it compares 
the mechanical properties of three al- 
loy steels: — nickel-chromium-molyb- 
denum, silico-manganese, with plain 
carbon spring steel. Gives experimen- | 
tal procedure and results. 


(4) CASTING IMPREGNATION | 
—American Metaseal Mfg. Corp., 
Booklet MMC-048, 8 pp. Contains 
developmental and application story of 
the impregnation of porous castings. 
Illustrations show how the impregna- 
tion by a solid copolymer differs from 
older methods. Tables included to give | 
the properties of the impregnant. 


(5) CASTING RESINS—R. S. Aries 
& Associates, Booklet, 8 pp. Has com- 
plete engineering specifications on pot- 
ting and casting resins for electrical 
work. Gives nature of the resins, the 
various properties, and applications. 


(6) METAL STAMPINGS—The | 
Quadriga Mfg. Co., Booklet 865, 16 | 
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want 
better 


* HEAT RESISTANCE 

e ARC RESISTANCE 

e STRENGTH & WEAR RESISTANCE 
e STABILITY 


in molded 
electrical 
parts? 


Today's new Ace Hard Rubber 

compounds are far more than "just good 

insulators" in electrical-mechanical parts. 

Look at these representative values: 

Tensile strength to 10,000 psi, moisture 

absorption as low as 0.0446 , power factor 

0.006; arc resistance as high as 190; 

dielectric strength to 600 v/mil; surface 

resistance over 105 megohms; heat 

resistance to 300 deg. F. Compounds ACE 

can be blended to give just the right dielectrics: 

combination of properties for each 

job...economically, too, because it's High dielectric 

never necessary to "over-design." sheet and extruded 
shapes ideal for 


Practically any size and shape can myriads of © 
punched or 


be molded, even with complicated 
inserts. Machinable to close machined parts. Q 


tolerances, with excellent 
dimensional stability. Why not 
check up on today’s new 
compounds for your designs? 


& 


Design hints covering wide variety of . 
Ace hard rubber, Ace plastics, and: 
tubber-plastic blends are available in 80-pg. 
Ace Handbook. Write for your copy today. 


ACE rubber and plastic products 


> AMERICAN HARD RUBBER COMPANY 
e 93 WORTH STREET +e NEW YORK 13, N. Y. 


Catalogs and Bulletins continued 


pp. Has many illustrations and tables 
giving data on tension washers, fric- 
tion washers, wire terminals and finish- 
ing washers. Illustrations of a wide 
variety of stampings possible. Gives 
lists and sizes of progressive and com- 
pound washer dies available. 


(7) PRECISION BUILT DRIVES 
Central Die Casting & Mfg. Co., Book- 
let, 8 pp. Specifications and illustra- 
tions for a line of: V-grooved pulleys 
for A-} in. belts, and B-$ in. belts; 
variable pitch pulleys; flexible coupl- 
ings; bronze bearing mandrels; bronze 
bearing pillow blocks; round belt 
pulleys; V step cone pulleys; crown 
faced pulleys; and crown face-V- 
grooved combination pulleys. 


(8) ELECTRONIC COMPONENTS 
—American Phenolic Corp., Catalog 
B-2, 50 pp. Lists and illustrates a com- 
plete line of cables, plugs, connectors, 
fittings, sockets and plastic components. 
Has complete engineering data, cross- 
sectional views and other informative 
data. 


(9) FURNACES FOR TENSILE 
TESTS—Labquip Corp., Booklet, 4 
pp. Information on tubular furnaces 
used for tensile tests, and the control 
panels, used with the furnace. Tem- 
peratures up to 2,000 F and higher 
with special heating element. 


(10) AIR & HYDRAULIC COM- 
PONENTS—Rivett Lathe & Grinder, 
Inc., Booklet 15 M, 4 pp. Describes the 
application of air and hydraulic power, 
illustrating a condensation of a line of: 
air and hydraulic cylinders; air valves; 
and hydraulic valves. Also has an en- 
larged cross-sectional drawing of a 
representative of the above components. 


(11) FLEXIBLE SHAFTING—Stow 
Mfg. Co., Design Manual 528, 16 pp. 
Charts for the selection of the correct 
size flexible shaft are shown for valves 
up to 27 in. dia. handwheels. Dif- 
ferent types of end connections, and 
intermediate connections are shown in 
detail. A drawing shows a typical ar- 
rangement of flexible shafting for re- 
mote valve operation. 


(12) MAGNETS—The Ohio Elec- 
tric Mfg. Co., Bulletin 112, 8 pp. Il- 
lustrated with cutaway sections, photos, 
and application photos of lifting, sep- 
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HIGH 
STRENGTH 
STEELS 


U-S-S MAN-TEN steel ensures long life of vital parts 
by providing strength plus high resistance to wear 


@ Distinguished for its performance as 
a road paver, the Barber-Greene Fin- 
isher tamps, levels and strikes off simul- 
taneously — provides an unusually effi- 
cient method for laying a compact, level 
course of bituminous mix. 

Made of 34” MAN-TEN steel, accu- 
rately ground to flatness and highly 
polished, the screed plate (arrow), which 
rides on the laid pavement and gives 
it a smooth, ripple-free surface, is one 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 


NATIONAL TUBE DIVISION, PITTSBURGH - 


U N I 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UN 
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of the most important components of 
this unit. Says the manufacturer, 
"Much of the success of the paving 
operation and the ultimate quality of 
the road surface reflect the quality of 
the material and manufacture which 
goes into the screed plate. That's why 
we use U.S.S MAN-TEN steel." 

The bed of the receiving hopper is 
also made of U.S.S MAN-TEN steel, !4' 
thick. After the load of hot mix is 


dumped intothishopper, chain-mounted 
flights draw it across the bed plates 
Abrasive action is severe and the bed 
plates take a beating so it is imperative 
that they be made of especially sturdy 
and long-wearing material. Again MAN- 
'TEN steel fills the bill. Its relatively low 
cost and easy fabricating qualities fur- 
ther recommend MAN-TEN steel for ap- 
plications of this kind, where strength 
and durability are of prime importance. 


By saving weight in portable masts, U-S-S MAN -TEN 
Steel cuts costs and saves time for the oil driller 


Every pound saved is of vital importance to 


the users of this equipment. For every time 
a drilling derrick or portable mast is moved, 
the less it weighs, the less it costs to dis- 
mantle and ship to a new location 

With masts built 25% lighter with USS 
Man-TEN steel, trucking costs are substan- 
tially reduced. In moving a mast from Texas 
to Montana, for instance, the driller might 
easily save two thousand dollars or more 

But lighter MAN-TEN steel construction 
ensures even more important savings in the 
greater speed with which a mast can be low- 
ered, placed on a truck, hauled to the next 
site and re-erected. Here, weight saving 
means time saving, which means more wells 
drilled — more money in the driller's pocket. 

That's why Lee C. Moore Corporation 
cantilever masts and derricks have been 
built lighter with U-S-S MAN-TEN ever since 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


N E "T NT 


5-vV A 7T. 3 


this high strength steel was first introduced 
twenty years ago. Used in the legs and prin- 
cipal structural members, in angle sizes 
ranging from 4" x 4" x *&" to 8" x 8" x 
1! 4", MAN-TEN steel replaces carbon steel 
of almost 25% greater thicknesses. Because 
MAN-TEN steel has a 50% higher yield 
point, this lighter construction is also 
stronger and, thus, has a greater pulling 
capacity. For example, a 136' high standard 
derrick with a 30’ base constructed of 8” x 
8” x 54” and 8” x 8” x 14” carbon steel leg 
members, weighs 42,000 pounds and has a 
pulling capacity of 465,000 pounds. On the 
other hand, a similar sized standard derrick 
built of MAN-TEN steel also weighs 42,000 
pounds but has a pulling capacity of 645,000 
pounds. In addition, MAN-TEN steel's 40^; 
higher fatigue strength materially prolongs 
life by providing added durability. 
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Every B-36 lands on 
U-S-S Carilloy steel 


@ When 179 tons of B-36 thump down on a landing strip, 
tremendous stresses are built up in the structural parts of 
the landing gear. Only the highest quality in steel can 
handle this tough job, which is one of the most exacting 
in the aircraft industry. 

All of the rugged main columns for these landing gears 
are made from U'S:S CaRILLoy electric-furnace aircraft 
quality ingots. This high quality alloy steel provides the 
great strength and shock resistance demanded in the per- 
formance of the finished part. The main columns for these 
landing gears are forged. The original ingot, as shipped to 
the forger, weighs approximately 37,500 lbs. From it are 
produced two columns, each weighing about 1200 lbs. In 
other words, approximately 93° of the steel has been re- 
moved—with a mere 7%, of the original ingot left to do 
this tremendous job. Obviously, this steel must be of the 
very best quality. 

The same care and skill go into every ton of CARILLOY 
steel that you buy, whether it’s a giant alloy ingot or a 
few tons of special steel. Our experienced metallurgists 
keep a close check on every heat of steel to make sure it 
has the strength, hardness, toughness and machinability 
that’s needed. 


If you have a special steel problem, let us know. We'll 
be glad to help you with it. 
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U'S'S Carilloy electric-furnace aircraft quality 
steel meets every requirement for these vital 
parts. The precision machining and expert heat 
treatment they get at Cleveland Pneumatic Tool 
Company complete the job. 
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New facts for your file om 


S-S CARILLOY STEELS 


HALF THE NEW CARS HAVE COIL SPRINGS MADE OF 
U-S-S CARILLOY PRECISION ROLLED COIL SPRING ROUNDS... 


* they are twice as accurate as ordinary hot-rolled bars 


* require little or no centerless grinding 
e and they cost less to use 


@ In the early days of the development of coil springs for front 
suspensions of automobiles, the only steel that was available 
was an ordinary hot-rolled bar from which as much as .035 


of metal per side had to be removed by grinding to insure free 
dom from harmful seams 





pits, and decarburization. This cost 
money, was wasteful and time consuming 


This seemed to be an expensive approach to a simple problem 
so United States Steel equipped one of their mills to produce 
hot-rolled bars to eliminate harmful defects and most 


of the 
grinding expense 


They devised a method for rolling a bar to 
half the standard tolerances, with half the amount or less of 


decarburization, which made it attractive to use the material 


“as furnished” or with a small amount of centerless grinding 
We call this bar a Precision Rolled Coil Spring Round. It has 
performed excellently when used *''as furnished" or with a small 
amount of grinding 


This exclusive development has paid off in two ways. It paid 
us because the CARILLOY Precision Rolled Coil Spring Round 
is now used in over half of the coil springs in new automobiles 
But, most of all, it has paid off for the automobile manufac 
turer in that his costs are reduced with performance of the 


highest order. Today we are still hard at work developing new 


and better alloy steels for other new uses in automobiles; for 


example, in automatic transmissions, power steering units and 
other new and vital automobile parts 


Our experienced engineers and metallurgists will be glad to 
consult with you on any steel or fabrication problem. Just write 
to United States Steel, 525 William Penn Place, Pittsburgh 


i0 
Pennsylvania. 


At the Gary Works of United States Steel, this precision 


of Steel Coil springs made oí CAR!LLO Y Precision Spring Rounds 
*'$*$ CARILLOY Coil mill rolls CARILLOY Coil Spring Rounds with extreme 


Rounds are coiled without centeriess grinding. 
OY Rounds have a nteed minimuin decar- 


and they cost less to use. 


accuracy. Tolerances are only half of standard; .004” on 
the diameter, instead of the usual .008”, and only .006” 
ou! of round, compared to .012” on ordinary rolled bars. 


Vw t 8.9 | EN A cR d D 


have been proved in severe laboratory tests, as well as in 
actual service on America’s best auto sobiles. They per- 
form so well that half of all automobiie coil springs are 
now made of CARILLOY steel. 





Type 442 Stainless Steel performs well 
in firebox of oil-fired domestic furnace 


@ A prominent manufacturer is cur- 
USS 21 
Stainless Steel for the firebox assem- 


rently using Type 442 


bly of its oil-fired domestic furnace 

This oil-fired unit has a chamber, 
approximately 10 inches long and 12 
inches in diameter, composed of a 
cylinder with an open top to which 
cone and a 


is spot welded a front 


rear cone. Operating temperature 1s 
1600° to 1800°F 

When restrictions prevented the 
this 


use of a nickel-bearing grade, 


manufacturer turned to Type 442, a 


straight-chromium grade of Stain- 
less Steel. Type 442 has performed 
satisfactorily from the fabricating 
standpoint. There has been no trou- 
ble in drawing and forming, and its 
oxidation resistance is considered 
equal or superior to the nickel-bear- 
ing grade previously used. 

Stainless Steel sheets used are 20 


rage 
gage 


CROSS-SECTIONAL VIEW of an oil-fired furn- 
ace with its firebox of Type 442 Stainless 


steel 


STEEL 


- WIRE - SPECIAL SECTIONS 


20-quart dishpans deep drawn from Type 430 Stainless Steel 


@ Twenty-five thousand of these 20- 
quart dishpans have been manufac- 
tured for the Army Quartermaster 
Corps by Peal Manufacturing Com- 
pany, Cincinnati, Ohio, using Type 


~, 


THIS 20-QUART dishpan shows the 
excellent drawing characteristics 
of T 430 Stainless Steel. It was 
made by Peal Manufacturing 
Company, Cincinnati, Ohio. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


U N 


;, 5 9 


430 Stainless Steel. 

The 19-gage sheets are ordered to 
26?4" x 80!,", and are first sheared 
into a square and then into a circle. 
Two tapered-side draws form the 
pan, the end flange is folded in, the 


surface is ground, and handles of 


Type 430 Stainless Steel are welded 
to the pan. 

Type 430 Stainless Steel has pre- 
sented no problems in fabrication in 
this application. 


HELPFUL SUGGESTIONS ON FABRICATION 


Our book, “Fabrication of U.S.S Stainless and Heat- 


Resisting Steels,” 


contains information that will be 


helpful to you, no matter what grade of Stainless Steel 
you are using. If you would like a copy, send your 
request to United States Steel Corporation, Room 
2816-I, 525 William Penn Place, Pittsburgh 30, Pa. 


NITED STATE TEE T )MPANY. NEW YORK 


NH Ta . 5 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


— 4 


ADNO 


eth —— — 
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arauon, and road swccping magnets 
Also gives magnet weights, and luting 
capacities for all standard bolted, 


weid.d, and basket type magnets. 


(13) TITANIUM ALLOYS—Mal- 
lory-Sharon Titanium Corp., Booklet, 
16 pp. Has information on different 
producion methods, genc ral properties 
of various alloys, standard production 
classifications and testing procedures, 
and the specific qualities ot 5 types of 
titanium and its alloys. 


(14) PRINCIPLES OF HEAT 
TREATMENT--Mechanite Metal 
Corp., Bulletin 40, 43 pp. Explains 
annealing, hardening, martempering, 
austempering and surface hardening 
in detail through the use of charts and 
photographs. Equilibrium diagrams, 
dilatation curves, S curves, and Jominy 


curves and explanations are included. 


(15) LEATHER & SYNTHETIC 
RUBBER PACKINGS—Graton & 
Knight Co., Catalog 201, 60 pp. Dis- 
cusses the types of mechanical packings 
and application of cup, flange, U, and 
V packings. Under leather packings it 
discusses dimensional data of the above 
types plus crimps, water-well cups, 
valve leathers, and special packings. 
Under synthetic rubber packings it 
gives general properties and character- 
istics On the above mentioned types. 
Has many illustrations, cross-sectional 
views, and charts. 


(16) SELENIUM RECTIFIERS— 
Vickers Electric Div., Bulletin 3000, 
8 pp. Describes the selenium cell con- 
struction, design factors, and covers 
the single and three-phase circuits and 
characteristics; ratings; performance 
curves; and construction data. Has 


many illustrations and engineering 
data 


(17) ELECTROLIZING- Th: Elec- 
trolizing Corp., Booklet, 14 pp. De- 
fines electrolizing, and aids in serving 
as a guide in helping to solve wear, 
abrasion and corrosion problems. Has 
a question and answer section on elec- 
trolizing, gives case histories showing 
how wear of parts has been reduced. 


(18) LUBRICANTS—tThe Alpha 
Corp., Bulletin 100, -8 pp Describes 
a new principle in lubrication having 
a concentrated and purified molyb- 
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Dam all the care you lavish on the desian 
and construction of your product, its successful 
performance may ultimately depend on a few, 
relatively small gears. That's why it makes good 
sense to use only gears of established quality. 
FAIRFIELD GEARS have proved themselves "in 
use" on an almost limitless range of industrial 
products during the past 30 years. They are 
made-to-order—any type, and in a wide variety 
of sizes—to meet your special needs. 

On your next gear problem, call in FAIRFIELD 
at the sfart. FAIRFIELD engineers are qualified 
to make expert recommendations that may save 
you time, money and future concern about 
gear performance in your product. Write for 
interesting, illustrated brochure. Your inquiry will 
receive prompt attention. 


Fine Gears made te onder: 


SPIRAL BEVEL © STRAIGHT BEVEL © HYPOID 
HERRINGBONE oè HELICAL o DIFFERENTIALS 
SPUR E WORMS AND WORM GEARS 


——— ee —— —— 


AIRFIELD 


Conc 


— 
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SE 
BEARINGS 


1913 
SINCE pNANCE 


WRITE TODAY FOR 
LITERATURE OR SEND 
PRINTS-SKETCHES-DETAILS 


O.: BEARING & MFG. CO. 


: 777 W. EIGHT MILE ROAD e WHITMORE LAKE, MICHIGAN 
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denum as the basic ingredient. Gives 
complete details on the regular line, 
plus information on a new type having 
a temperature range of —40 F to 400 
F; and a new grease consistency mix- 
ture. 


(19) INSTRUMENT MOTORS— 
Servomechanisms, Inc., Catalog, 20 pp. 
Describes a new line of miniaturized 
hysteresis synchronous, control, and 
damped control instrument motors. 
Typical uses include: analog com- 
puters; differential analyzers; teleme- 
tering devices; and others. Has 
illustrations, specifications and per- 
formance curves. 


(20) HOSE FASTENER—Eaton 
Mfg. Co., Engineering Folder 1, 4 pp. 
Lists advantages of a new hose fastener 
made in one piece that is reusable and 
which can be applied with a pair of 
pliers. Used on machine tools, air 
lines, automobile engines, and welding 
equipment. Chart gives sizes, material 
and other data. 


(21) SUB-MINIATURE INDICA- 
TOR LIGHTS—Dialight Corp., Book- 
let L-153, 4 pp. Has complete speci- 
fications for a line of indicator lights 
made to mount in a 3$ in. clearance 
hole, and equipped with any midget 
flanged base T-13 bulb. Has illustra- 
tions of all types. 


(22) STEEL CASTINGS RATA— 
Steel Founders’ Society of America, 
Booklet, 16 pp. Titled, “Carbon and 
Low Alloy Steel Castings,” it has data 
covering steel casting properties, speci- 
fic: tions, design, joining, heat treating, 
and inspection procedures. Has a two- 
page chart devoted to general engineer- 
ing types of steel castings classified ac- 
cording to tensile strengths. 


(23) WIRES & CABLES—U. S. Wire 
& Cable Corp., Catalog PM-3, 24 pp. 
Lists and illustrates wires and cables 
used in such industries as communica- 
tions, electronics, aviation, transporta- 
tion, appliances, automotive, television, 
building, and others. Has reference 
tables, diagrams, charts and each class 
of wire or cable is described in detail 
as to construction, chemical and phys- 
ical properties and typical uses. 


(24) HERMETICALLY SEALED 
RELAYS—General Electric Co., Bul- 
letin GEA-5729 A, 4 pp. Describes 
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BLOOD BROTHERS 


SAFET/ 


for SURE 


in the Drive 
Line Assembly 


with INTEGRAL 
SAFETY SHIELDS! 


For powered farm implements, Blood Brothers Drive Line Assemblies 
with Integral Safety Shields offer definite advantages you can pass along 
to users. Because Safety Shields need not and cannot be removed, they 
reduce the possibility of farm accidents. 

Exterior tube and shields are mounted on ball bearings. Thus interior 
power shaft tubing can revolve while shields stand still. Universal 
joints remain readily accessible. 

An exclusive Blood Brothers feature, these Integral S:fety Shields 
have won wide approval in the field for years. Today they are used on 
mowing machines, corn pickers, forage harvesters, hammer mills and 
other implements. You can specify them on assemblies from the 
K-1-C Series on through 35N Series sizes . . . on non-slip front or 
two-joint slip assemblies. 

As an added feature for safety—for sure—consider what Integral Safety 
Shields could add to your products. Write for specific details. 


For farm implements, more Blood Brotbers Universal Joints are 
used tban all otber makes combined. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


AGRICULTURAL UNIVERSAL JOINTS 


Division of Standard Steel Spring Company . . . Chicago Office: 122 S. Michigan: 
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company... 


has specialized for years 
in the design and manufacture 
of small, low cost, positive 


displacement, pumps for 


Original equipment on many 


types of machines, devices 


and appliances. 


e Eco Pumps’ axially-oscillating dual- 
impeller action permits smaller motors 
using less power. 


e Internal constructions are available 
in a wide range of materials—metals, 
plastics, rubber—for pumping all types 
of clear fluids. 

e Capacities to 10 GPM. Pressures to 
150 PSI. Self-priming. High suction lift. 
Non-foaming. Continuous non-surging 
delivery. 

è Operate in any position and sub- 
merged, pumping high or low tempera- 
ture fluids. 

e A Unique Engineering Service, 
matches pumps to specific problems. 


If you use pumps in your products, 
come to Eco for Economy. 


ECO ENGINEERING COMPANY 
12 New York Ave., Newark 1, N. J. 
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a line of hermetically scaled relays 
for electronic applications. They meet 
provisions of MIL-R-6106 military 
specifications, and performance require- 
ments of MIL-R-5757 B. Has applica- 
tion, performance, and features of re- 
lays, plus specification charts, and 
dimensional diagrams. 


(25) MECHANICAL PRESSURE 
GAGE—W. C. Dillon & Co., Inc., 
Bulletin PG-2, 5 pp. Has all engincer- 
ing data on a compact instrument. dc 
signed to measure mechanical pres 
sures or compressive loads in a limited 
space, to pressures of 5,500 pounds. 
Has many illustrations showing variety 
of applications. Largest overall length 
by width is 43 x 34 inches. 


(26) MOLDED PRODUCTS 
Molded Products Corp., Booklet, 16 
pp. Has information on facilities and 
examples of type of product, and adapt- 
ability to: laminating reinforced mate- 
rials; thermoplastic molding; rubber 
pad molding; rubber molding; metal 
forming; metal brazing. Has many 
illustrations. 


(27) STAINLESS STEEL PARTS 
G. O. Carlson, Inc. Bulletin, 4 pp. 
Lists and illustrates a complete line of 
stainless steel plates, forgings, sheets 
(No. 1 finish), tank heads and flanges. 
Stainless steel rings and disks are 
shown as typical of the various forms 
available. 


(28) ALUMINUM EXTRUSIONS 

Revere Copper & Brass, Inc., Book- 
let, 28 pp. Diagrams are used along 
with tables in presenting the stand- 
ard tolerances of aluminum extruded 
shapes. Included with typical examples 
are the tolerances in detail for straight- 
ness, twist, corner and fillet, radii, 
length angularity, contour of curved 
surfaces, flatness, and cross sectional 
dimensions. 


(29) LACQUER EMULSIONS 

Hercules Powder Co., Booklet, 8 pp. 
New developments in emulsifying 
agents techniques and uses are de- 
scribed, including data on film-formers, 
resins and plasticizers, solvents and 
diluents, emulsifiers, coloration, emul- 
sifying equipment, and emulsion sta- 


bility. 


(30) AIR-TURBINE DRIVES—Fair- 
child Engine & Airplane Corp., Book- 
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SAGINAW BALL BEARING SCREWS 
-|= HYDRAULIC “MUSCLE” 
= SAGINAW POWER STEERING 
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Saginaw Power Steering, which is already the most popular power steering unit in the country, still em- 
ploys the highly efficient Saginaw Ball Bearing Screw. The principal difference is that hydraulic "muscles" 
are added. In fact, until the advent of power steering, Saginaw Ball Bearing Screws provided one of 
the most important advances in automotive steering, and even today most manual steering gears use this 
principle. Not only in truck, tractor and automotive steering mechanisms but also as actuators in the 
latest military planes, in the feed mechanism of machine tools and in hundreds of other applications, 
Saginaw Screws are raising, lowering, pushing or pulling loads up to thousands of pounds with only a 
fraction of the rotary power requirement of ordinary thread-to-thread screws. The reason: Saginaw 
Screws transmit the entire rotary-to-linear force through rolling steel balls anc thus operate at 9096 effi- 
ciency with less than 10% iriction loss. Saginaw Screws can be combined with electrical, hydraulic or 
pneumatic units to give an efficient and reliable mechanism for linear actuators that are compact and 
low in weight-strength ratio. Service and maintenance requirements are remarkably low. Saginaw Screws 
can be furnished in any size in a complete range of load and life requirements. 


For complete information, write for our engineering data book. 


e 
e 


r | 
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Saginaw STEERING GEAR DIVISION 


GENERAL MOTORS CORPORATION, SAGINAW, MICHIGAN © MANUFACTURER OF SAGINAW POWER STEERING 
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here's AFGE size in 
socket screws 


(larger than usually listed) 


Diameters up to 1'/2—and larger 


in full range of lengths 


they’re part of the 


CLEVELAND 


It's good to know where you can 
find these unusual sizes in plain 
head Socket Screws, accurately 
made of alloy steel by modern 
methods— double heat treated 

to obtain desirable physical 
properties — and shipped 
with threads protected. 


...In the standard range of sizes 
Cleveland makes plain and knurled 
regular Socket Heads and Flat 
Socket Heads. Also a wide range of 
sizes in Hexagon, Flat and Fillister 
Head Cap Screws, Square Head Set 
Screws, and Milled Studs. 


CLEVELAND 7% 224 FASTENERS 


Miss 
(RUSO 
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let, 6 pp. Describes a number of air- 
turbine drives for use in jet and turbo- 
jet aircraft. Units covered include a 
15 hp unit, a 3 hp model, and a 40 
hp drive. Has general discussion, op- 
eration curves, and other data. 


(31) WASHERS—Jolict Wrought 
Washer Co., Catalog, 8 pp. Has tables 
listing types and sizes of various wash- 
ers available, including: wrought wash- 
ers; SAE washers; riveting washers; 
machine screw sizes; light steel wash- 
ers; fender washers; wide and narrow 
rim mild steel machinery bushing wash- 
ers. Plus proposed American Stand- 
ards for apparatus washers, and other 


helpful data. 


(32) DIE CASTINGS—The Hoover 
Co., Booklet 853, 12 pp. A picture- 
caption type presentation shows how 
die castings are made, from the engi- 
neering to the x-ray. A section con- 
tains hints for designing good die cast- 
ings, and an informative chart gives 
chemical and physical specifications. 


(33) BACK-UP RINGS—Resistoflex 
Corp., FR-1, 4 pp. Gives the advan- 
tages of Teflon spiral rings for backing 
up O-ring seals in hydraulic and pneu- 
matic temperatures, particularly at ele- 
vated temperatures. With illustrations 
it cont: as dimensional specifications. 
and sizes available. 


(34) HYDRAULIC CYLINDERS— 
Lindberg Engineering Co., Bulletin 
701, 28 pp. Has engincering drawings, 
sizes, capacities, and other data, on 
1,500 and 3,000 psi hydraulic cyl- 
irders, in bores from 2 to 8 inches. 
Has material on piston rod heads, 
mounting brackets, donuble-end cyl- 
inders, and various types of mounting. 


(35) TRANSFORMERS & FILTER 
REACTORS—Essex Wire Corp., Cat- 
alog CT-153, 32 pp. Illustrates all 
models, and gives complete encineer- 
ing data on: hermetically sealed trans- 
formers; new equipment transformers 
and reactors; general replacement trans- 
formers and reactors; control and 
power circuit transformers. 


(36) RELAYS, CONTACTORS, 
MOTORS—Potter & Brumfield, Cat- 
alog 122, 24 pp. Included are relays 
and contactors for every electrical and 
electronic application—power, mul- 
tiple contact, multiple leaf, latch- 
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That's your problem as well as the shop's! 


Bottlenecks on the production line... 


because machining operations Sure, you can't speed up machining, 
slow down output? but you can... 


specify 


"COMPO" and "POWDIRON" bearings and parts 


(porous bronze) (sintered iron) 


that cut down the need for machining operations. 


When these bearings ore pressed into the housing, the I.D. is right without any reaming! 
And parts are die-formed to final dimensions. 


The Production Department can speed up assembly—and speed up 


other operations, too, by using machines and operators where they're really needed. 


Sales will like customers’ reactions to these bearings and parts 
that last for years without attention. 


And if you please Production and Sales, you'll probably please Management too! 


Wont to know how these oil-retaining bearings and ports—products of 
Bound Brook powder metollurgy—<ut product costs, stand up in service? 


You'll find the facts you wont for yourself and your E s 
management in our folder of bulletins—just write 
for your copy. “ Z 


Buy Bound Brook B , OIL-LESS BEARING COMPANY 


Bound Brook, N. J. Bound Brook 9-0441 
MANUFACTURERS OF BEARINGS AND PARTS © ESTABLISHED 1883 


Product Engineering — September, 1953 275 





Geared to Industry's 
Production Demands 


WROUGHT WASHER 
MANUFACTURING CO. 


The World's Largest Producer of Washers 


S. BAY_ST.. MILWAUKEE 7, WIS 


Offering the most 
complete line of 
washers available 
today . . . all types 
and sizes, all ma- 
terials, all finishes. 
More than 25,000 
sets of dies, Let us 
quote on your 
requirements, 


Send for Nicholson 


WASHERS | 
STAMPINGS 





FLOAT BULLETIN 753 


f 


Complete Data on Welded 


Floats; Diagrams, 


Tables, Formulae for Calculating Buoyancies 


The booklet is a standard reference for 
specifiers of welded floats. Nicholson 
furnishes any type for external or inter- 
nal pressures; in stainless steel, Monel, 
chromium, cadmium or copper - plated 


steel. Sizes, 2" to 14" diam., press. to 
4800 Ibs.; standard or special connec- 
tions. Quick delivery on many sizes and 
shapes. Nicholson floats are standard 
with hundreds of manufacturers. 


TRAPS :- VALVES : FLOATS 


200 OREGON ST. 


WILKES-BARRE, PA. 
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ing, plate circuit, super-sensitive, and 
others. Has illustrations, schematic 
drawings, charis and other data of 
each model. 


(37) MERCURY SWITCHES 

Powerex Switch Co., Bulletin M-12, 
4 pp. Gives specifications for a line 
of electrode-to-mercury and mercury-to- 
mercury type switches operating on 
voltages of: 10, 125, 250, and 550 v, 
and with amp ratings from 1 to 30. 
Has illustrations of these and special 


types. 


(38) SERVO COMPONENTS -—B-- 
lock Instrument Corp., Catalog, 26 
pp. Covers standard electro-mechan- 
ical servo and computer components. 
Descriptions, outline dimensions, and 
performance data are given on high 
speed magnetic clutches, servo gear 
heads, speed reducers, dial assemblies, 
limit stops, and differentials. Gears in 
pitches from 32 to 96 with hub bores 
from å to } inch. 


(39) AIRCRAFT HARDWARE 
Air Associates, Inc., Catalog 21 a, 240 
pp. Divided into two sections, the first 
section illustrates and describes in de- 
tail aircraft hardware items, including 
nuts; bolts; rivets; clips; clamps; pins; 
turnbuckles; pulleys; washers; rod 
ends; fasteners and fittings. The sec- 
ond section has reprints of the original 
AN specifications, with dimensions of 
parts. 


(40) PROTECTIVE RELAYING 

General Electric Co., Booklet GET- 
1768 A, 72 pp. Titled, "The Art of 
Protective Relaying,” ‘t explains the 
broad principles of practice in protec- 
tive relaying of power apparatus, and 
has information on the types of relays 


| used for protecting various apparatus. 


It outlines procedure to determine 
proper application and settings of re- 
lays, and gives a complete listing of 
different relays. Has many illustra- 
tions of the various relays and circuit 
diagrams 


(41) ADIUSTABLE-SPEED DRIVE 

Reliance Electric & Engineering Co., 
Bu'letin D-2102, 12 pp. Data and il- 
lustrations on a new electronic adjust- 


| able-speed drive of from $ to 3 hp 


for small industrial equipment. These 
adjustable speed drives use no me- 
chanical devices, cone pulleys, gear 
boxes, clutches or mechanical brakes. 
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Simple 1-2-3 operation beats the 
five o'clock deadline 


At the Symington-Gould Corporation, Depew, 
N. Y., extensive revisions are made on drawings of 
railway specialty equipment... and prints are ready 
for mailing to customers—hours, even days, ahead 
of the old schedule. 


See how it’s done—all so easily—with Kodagraph 
Repro-Negative Paper . . . another versatile photo- 
graphic material in the famous Kodagraph line. 


* 


A basic drawing — which must be re- 

vised to meet the customer's specifica- 

tions—is exposed on Repro-Negative The draftsman cu the unwanted 

Paper in a standard print-making ma- detail on the Kodagraph Repro-Negative 

chine; then the print is processed in print by simply applying opaquing ink. m — — * —— is 

standard photographic solutions. An The way Symington-Gould figures it, n this the draft dds the a 

easy room light operation that produces when large areas must be revised . . . or d i 2d ES 1 agi 

a negative photographic intermediate many small scattered changes must be E ther t 1 ix f y i 

from the original drawing. made, this is easier, faster than altering D ser in in el io imo D - 
s panve pim. previously when the unchanged design 

was retraced in full. 


These Kodagraph Materials also save Symington-Gould time and dollars 
@ Kodagraph Autopositive Paper is used to reclaim 
old, soiled drawings; to produce intermediates from 
customer-drawings on opaque stock. 
€ Kodagraph Contact Cloth is used to reproduce 
corrected negative prints when durable, inklike 
cloth intermediates are desired. 


€ Kodagraph Autopositive Cloth is used to reproduce 
new pencil drawings directly, which helps elimi- 
nate costly ink tracing. 
NOTE: Kodagraph Autopositive Paper and Cloth are 


processed in the same easy manner às Repro-Negative 
Paper, but produce positives directly from the originals. 


Kedagrapl Watericle 


“THE BIG NEW PLUS” in engineering drawing reproduction. 


MAIL COUPON FOR FREE BOOKLET 


Get the full story on the EASTMAN KODAK COMPANY 
sensational Kodagraph Industrial Photographic Division, Rochester 4, New York 
line; learn how you, or your V^ 

local blueprinter, can proc- 

ess these materials at sur- 

prisingly low cost. Write 

today for a free copy of 

“Modern Drawing and Company 
Document Reproduction.” 


Gentlemen: Please send me a free copy of your illustrated booklet, 
“Modern Drawing and Document Reproduction.” 


o — Position 








— Zone 





MICROCAST DIVISION 


AUSTENAL LABORATORIES, INC. 


PUTTING 
TEETH INTO 


Oddly enough, the metal fabricating proc- 
ess first used to produce cobalt-chrome 
dentures helped put the “bite” into World 
War II bombers. The tiny power blades in 
the turbo-superchargers of high-flying 
B-17's and B-29's that provided extra 
speed and longer range were precision cast 
from high-temperature alloys by the 
unique Microcast Process. 

Originated in 1929 by Austenal Labora- 
tories, Inc., to cast non-machineable al- 
loys, the Microcast Process today is used 
to produce parts and components from a 
wide range of ferrous and non-ferrous 
metals. 

The Microcast Process offers excep- 
tional opportunities in the mass production 
of parts and components. Product im- 
provement through the use of better alloys, 
economies through the elimination of ex- 
pensive machining operations, and greater 
freedom of part design are only a few of 
its advantages. Investigate Microcast to- 
day ... it may well be the means of a 
better product at lower cost for you. 


Write for literature—new Microcast 
color movie also available 


ocast 


224 East 39th St., New York 16, N. Y. 
7001 South Chicago Ave., Chicago 37, Ill. 


OUR 
READERS 
SAY 


U. S. Engineers 
Cooperative In 
Lend Lease 


To the Editor: 


I am greatly indebted to Product 
Engineering in helping me obtain cer- 
tain control data from Curtis-Wright 
Corporation. They were most helpful 
and extremely courteous, and gave me 
the full particulars that I desired. 

I have been a fairly frequent visitor 
to the U.S.A. over the years, and, in 
fact, have only just returned from 
there. These visits have invariably 
been pleasant in every respect because 
of the generous and helpful attitude 
that top men have shown, whenever I 
have visited the country. 

May I again thank you for your 
kindness. —FRANK S. DALEY 

General Technical Manager 
Kelvinator Australia Ltd. 
Keswick, South Australia 


Defends Scientists 
In Guided Missile 
Program 


To the Editor: 


I have just seen your well-written 
article on the Guided Missile Program. 
One point, however, needs some clari- 
fication. 

A great deal of optimism is held by 
competent missile scientists regarding 
the feasibility of both SSM (surface- 
to-surface) and GGM  (ground-to- 
ground). These same men, however, 
take a very pessimistic view of the 
Military's handling of these vital pro- 
grams. Efforts by civilian coordinators 
such as K. T. Keller, Chairman of the 
Board of the Chrysler Corp., have 
been the only bright spots evident. 
My observations are based on experi- 
ence and associations during Draft 
service with the Ordnance Corps in 
the Guided Missile Center at Redstone 
Arsenal, Huntsville, Alabama. 

The reason qualified engineering 
personnel shy away from relatively 
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Our Readers Say continued 
high paying positions in this field is 
simply historic military mismanage- 
ment and incompetence. 

As you may have guessed, my ex- 
periences at Redstone Arsenal have 
some sore spots. It is unfair to the 
many brilliant technical men in these 
programs to have failure thus far 
chalked up wholly to technical diffi- 
culties. —JAMES L. PuscH 


Research Report Well Liked 
To the Editor: 


I have received your June issue of 
Product Engineering and was very 
much impressed with your 32-page ar- 
ticle titled, “Insuring Your Progress 
Through Research.” 

It seems to me that this article is a 
natural for a reprint, and if you have 
done so, I would like to have several 
copies of it. —E. F. BRISSIE 

Doehler-Jarvis Div. 
National Lead Co. 


Ed—Under separate cover we are 
sending you a dozen copies of the 
article, “Insuring Your Progress 
Through Research.” 


An Unanswered Letter 


While on an extended trip I re- 
ceived a letter that I cannot answer 
because of the lack of an address. And 
perhaps the gentleman who wrote it 
doesn’t want me to answer it. How- 
ever, I do feel that he should receive 
an answer, so this is it. 

The reader wrote in, "After reading 
your April editorial I couldn't help 
dropping you this note. (The edi- 
torial referred to is, ‘A Graduate Can 
Measure A Bottle’ and took to task 
engincers who unnecessarily resort to 
a lot of complicated mathematics 
whereas a simple test or experiment 
will give the answer.) Please do not 
fire too heavy a broadside at mathe- 
matics. My mathematical thinking is 
the biggest human asset I have, as an 
engineer.—J.P.L.” 

I want to assure Mr. J.P.L. that the 
ability to think mathematically is not 
only an engineer's greatest asset but 
also a great asset for any and every 
person. Few people can think "mathc- 
matically". The only purpose of thc 
editorial was to send out a warning 
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AIR CYLINDER: 


These new T-J Cylinders save up 
to 40% in mounting space—with 
streamlined design that elimin- 
ates tie rods. They're super rug- 
ged—extra high safety factor... 
solid steel heads . . . heavy wall, 
precision honed, hard chrome 
plated, seamless steel body... 
leakproof cylinder head to body 
construction . . . heavy duty, hi- 
tensile, hard chrome plated pis- 
ton rod. 

Available with the new T-J 
Super Cushion Flexible Seals 
which insure positive cushion 
with automatic valve action for 
fast return stroke. Many stand- 
ard sizes and styles . . . for push- 
ing, pulling, lifting, clamping 
or control jobs. T-J dependa- 
bility. Write for bulletin 8152. 
The Tomkins-Jounson Co., 
Jackson, Mich. 


GD 
TOMKINS-JOHNSON 


RIVITORS AIR AND HYORAULIC CYLINDERS CUTTERS. CLINCHORS 


4 eeks 
livery on the 
— 
ony style, any 
stroke, 1" to 
3" diam. 
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Our Readers Say continued 


against excessive and useless mathe- 
matical operations just because we 
have wonderful machines with com- 
puters and we want to use those ma 
chines at every possible moment. In 
other words, a computer should not be 
looked upon as a toy. There is no 


TO FIT THE 
MACHINE 


ense in making mathematical compu- 

tations if the answer can be obtained 

WISCONSIN. just as quickly and as accurately by a 

WERED graduate glass of some other simpl: 

no experimental method. GEN 
HEMCO-MOTIVE 


Switching Unit Color Blindness and 
Moves 3 Cars at a Time! — Color-Coded Wire 


Here's à practical "locomotive" for switching and spotting cars on your sidings — at a To the Editor: 

great saving in man-hours, plus increased safety and ever-ready convenience . . . at I | ! y —T cl 
an operating cost of about 1/2 gals. of gasoline per hour! read with great interest the artic 
A 25 hp. Model VF4 Wisconsin Heavy-Duty Air-Cooled Engine furnishes dependable in the June issue on Color Coding ol 
power for all phases of HEMCO-MOTIVE operation . . . off-track mobility, climbing up Electrical Wire. 

and over the rails, operating the hydraulic lift that "couples" the unit to the car, and ) E = ` i 
handling all switching and spotting maneuvers . . , delivering a 7400-Ib. drawbar pull As Production Dc um Engineer, I 
through 4-wheel drive, moving up to 3 loaded freight cars at a time, at a rail speed made a study in May of the value of 


of 150 ft. per minute! Hemco Manufacturing Inc., Argonia, Kansas, is the builder. color coding wire and came up with 
the survey and report shown below. 
It was startling to me to find such a 


—— Vei —* WISCONSIN MOTOR CORPORATION situation, as found that even som 


of our inspection and liaison personnel 
i World's Largest Builders of Heavy-Duty Air-Cooled Engines are "color-blind." 


MILWAUKEE 46, WISCONSIN 


It's another typical Wisconsin Air-Cooled Engine original equipment application . . . 
again illustrating how these fine engines fit both the JOB and the MACHINE. 


You might be interested in passing 
this study on to your readers as a 
warning to the industry concerning 
color coding; especially to companies 
who are making items which have a 

high and critical maintenance factor. 

Durakool ^ad KT In addition, and having no relation 
2 | to the survey, coding wires by mark- 

Factory Set | ing the white insulation with a wire 


run number is a very flexible and satis- 


Timer Relays i factory method. It climinates the stock- 


* 


do FACTORY SET, TAMPER- 
The Swing is to PROOF TIMING 


ing of many colored wires which, in 
a complicated aircraft, would not 
nearly take care of the requirements 


for identification. 
Practically non-breakable, Dura- 


koo! Factory Set Timer Relays have 

more than proved themselves on 55 - E | J E 

the roughest and toughest jobs 2 OR -— Er |! | Color Blindness 
DAS. CO- SS e : k aes Relative to Use of 
year, their use increases in sensa- * 


tional fashion. 2 11-9 | Color-Coded Wire 
Controlled time available from 
.15 to 20.0 seconds in either nor- 
mally open or normally closed | 
actions. No- weiting. Yaw pro No chatter considered when using color coded 
duction schedule is met. 


The prevalence of color-blind 
No false contacts | ness among malc employees should be 


EE 


Quiet in operation | wire for electrical equipment. 
buds 2. Color wire is being used in some 
aircraft and an attempt is being made 
y t — i to standardize on the color shades 
DURAKOOL, INC., Elkhart, Indiana — Eos - . - S 3x 4 
—— from different manufacturers. If it is 
remembered that the basic colors are 


ALL - STEEL used, white, black, red, yellow, orange, 
MERCURY green, violet, brown, blue and gray, it 


will eliminate misinterpretation of 


Wate shades. 


3. But, nothing will help a “‘color- 


See telephone directory for local dis- 
tributor or write for Bulletin 800 
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You can't see [SYNTHANE] 


but it's in the picture 


There are important factors about picture- 
making you never see in the print—the 
photographer, the lights, the darkroom, 
the chemicals. One of many materials 
essential to photography is Synthane—a 
laminated plastic. 

Synthane is corrosion-resistant... 
Synthane spools carry film from early 
stages of emulsion coating through develop- 
ing. Synthane is opaque to infrared ravs 
which accounts for its use as slides for film 
packs. Synthane is an electrical insulator; 
you'll find it hidden in flash guns, lighting 
equipment and projectors. Synthane is 
wear-resistant and  vibration-absorbing, 
fine for quiet gears in movie cameras. 


Syithane-one of induct unseen essentiols $ 


The photographic industry is only one 
part of the American industrial picture, 
and the properties for which Synthane is 
valued in it are only a few of the many 
Synthane has. Others are good tensile, 
compressive, flexural, and impact strengths, 
dimensional stability, light weight, high 
dielectric strength, ease of machining. 
Synthane has all these properties—and 
more—in combination. And the combina- 
tion may be valuable to you. 

To get the complete picture of Synthane 
and its possible place in your product, 
write today for the 24-page Synthane 
Catalog. Synthane Corporation, 6 River 
Road, Oaks, Penna. 


Here you see the thiee basic forms of 
Synthone laminated plastics—sheets, 
tubes ond rods. All three core made by 
applying heat and high pressure to 
resin-coated laminations of paper, 
fabric, glass cloth or mat. Synthane is 
thermo-setting, has many much-sought 
properties in combination. 
Synthane in 

Photography 

A—lémm Reel 

8,C,D—Film 


processing spools 
E,F— Chemicol- C 


, resistont screws 
for developing 35 
equipment A 


Sla ne, e 
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LAMINATED PLASTICS 
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Lesano stings 


are at work 


PANIARDS marvel at these Talgos that flash by on the Madrid to 

San Sebastian run, Developed by Spanish and United States designers, 
built by American Car & Foundry Company, the Talgos are more than 
streamliners. They are an entirely new concept in railroading! The eco- 
nomical, light-weight Talgos hug the rails, safely rounding curves at 80 
to 90 MPH, reaching 130 MPH on the straight-a-ways. And a// the alloy 
castings in these remarkable trains are Lebanon CIRCLE iD... 
for each train*. 

In programs requiring creative effort you'll find Lebanon engineers and 
metallurgists working directly with the designers to produce castings with 
outstanding characteristics. Such a program created the Talgo...el 
tren de manana! 

See—sTEEL WITH A THOUSAND QUALITIES—37 min., full color sound film on the 
making of steel castings. For information write: Dept. C, Lebanon Steel Foundry. 


*Made of CIRCLE © 205, a light-weight, strong and tough alloy. Typical castings are illustrated above. 


tesanon AS ings 


CARBON, SPECIAL ALLOY 
AND STAINLESS STEEL 


| 
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Our Readers Say continued 


blind" person. He will see reds and 
greens as grays or "dark" colors. In 
some cases (rarer than others) the 
blues and yellows appear gray. 

4. All of us at times, and under 
various light conditions, see the reds 
and greens as shades of gray, and even 
under ideal conditions many of us still 
do not see these colors in their full 
brilliance. About 8 percent of the 
males and 3 percent of the females 
are known as "color-blind." They see 
red and green as a definite shade of 
gray and are not even able to discern 
between the two. One in several thou- 
sand is blue-yellow color blind, seeing 
these colors as shades of gray.* 

5. A test was run on the identifica- 
tion of 15 pieces of color coded wire 
and the people were picked at random 
from among the electrical shop and 
engineering personnel. Twelve people 
were tested. None appeared to be 
Color-blind, although violet appeared 
as black to some, and green appeared 
to be blue. Also, one man saw red 
and orange as brown, especially 
against a green or blue background. 

6. As a comparison, two men 
known to have color deficiencies were 
asked to check the samples. Most reds 
and greens appeared gray or an un- 
identifiable dark color. The orange 
appeared red and brown in some cases, 
and the violet showed as black. 

7. From these samplings it was 
readily seen that it is necessary to be 
sure people who work on color items 
are free from any color deficiency. 
Even should they be able to match 
colors, (some color blind people can- 
not even do this), they would not be 
able to wire or inspect wiring, for they 
must be able to choose a color as desig- 
nated by its name on the wiring dia- 
gram. 

8. With the percentage of color 
blindness so high, it is believed that 
the use of color coded wire should be 
discouraged. Where it is required by 
contractual specification to use color 
coded wire, the workmen should be 
checked and passed for color blind- 
ness. Not only will this qualifying 
procedure insure correct workmanship, 
but it will relieve from embarrassment 
the color blind person who would tend 
to make color errors. 

* (These statements from the 1952 
Science Journal.) 

—CHARLES DE LAHAYE 
Production Engineer 
McDonnell Aircraft Corp. 
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CUP PACKINGS 


Made of leather or rubber. Installed 
on piston head or backing plate 
Sealing lip and outer side wall form 
dynamic seal on cylinder wall. Fol 
lower plate forms compression sea 
on bottom of cup. Expandérs adapt 
able when needed 


Symbol Numbers or Problems... 
you'll get packings satisfaction 
at G& K-INTERNATIONAL 


Whether you order packings by 
the JIC Standard Dash Number 
or furnish specifications to meet 
unusual conditions, you'll find 
G&K-INTERNATIONAL able 
and eager to meet your needs. 
Skilled people, modern equip- 
ment, rigid quality controls — 
these essentials are backed by the 
accumulated experience of well 
over 50 years in the business of 
making packings. Our plant at 


Bristol is devoted exclusively — 


New Packings Catalog 


This is more than a cata- 

log. It covers all standard 
packings in leather and 
rubber with JIC and IPC r 
tables, and includes date 
on applications. We'd like l1 

fo send you a copy. Write | " 
for it today! 


^ 


€— 


$ 


` 


a 


co 


packings. Standard or special, 
leather or rubber, large orders or 
small — the complete facilities 
of G&K - INTERNATIONAL are 
available to you. 

Be sure your packings are right 
for your installation. Order them 
from the packings specialists — 
G&K-INTERNATIONAL! 


— 


| 


1 


GEK INTERNATIONAL 


GRATON & KNIGHT COMPANY 
Established 1851 
P-5 Worcester 4, Massachusetts 


INTERNATIONAL PACKINGS CORPORATION 
Graton & Knight Company Affiliate 
Bristol, New Hampshire 
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You have to expect some erasures here and there on your 
drawings. But watch out! When those drawings get to the 
blueprint stage, lines can become weak and washed out... 
just ghosts of their former selves. 

That’s why Arkwright Tracing Cloth is preferred by so many 
architects, engineers and draftsmen. Arkwright is especially 
treated to take all the erasing you'll normally ever give it... 
and still provide good, clear blueprints. 

Arkwright supplies a perfect working surface .. . free of heavy 
threads, pinholes and other imperfections. And Arkwright 
defies old age, too. Edges never get 
ragged; drawings never turn 
yellow or brittle. They retain their 
transparency, year after year — giving 
you the permanency you want. 

Here's a fair offer. At our expense, 
accept a free sample of Arkwright 
Tracing Cloth. Work with it. See if 
you don't agree that Arkwright has 
well-earned the title “America’s 
Standard”. Arkwright Finishing Co., 

Industrial Trust Building, 
Providence, R. I. 


ARKWRIGHT 


AMERICA’S STANDARD | FO 


i 


RADIATION 
ABSORBERS 


NAVAL RESEARCH LABORATORY of the 
Office of Naval Research reports new 
microwave absorbers in the form of 
fibrous mats impregnated with pig- 
mented rubber solutions. These mate- 
rials have given efficient broadband 
absorption over the range of 2,500 to 
35,000 megacycles, reflecting less than 
5 percent as much as a smooth metal 
plate. 

After testing many combinations 
including excelsior, curled vegetable 
fiber, curled and uncurled animal hair, 
with aluminum flakes, graphite or con- 
ducting carbon black in rubber solu- 
tions as the loss-producing pigment 
scientists found that rubber-bonded 
curled animal hair formed the best 
combination. Reasons: flexibility, re- 
siliency, and resistance to mechanical 
abuse and normal weathering condi- 
tions. Also it uses relatively inexpen- 
sive materials that are available com- 
mercially in large quantities. 

Chief disadvantages of this absorber, 
named "Darkflex", are: 1) it is flam- 
mable and 2) the thickness and den- 
sity of curled animal hair sheets are 
not subject to close control in normal 
production. Considerable variation is 
possible even in a single small sheet. 

Bulkiness is another disadvantage 
for broadband application, since the 
minimum thickness is about a quarter 
of the longest wavelength to be ab- 
sorbed. Less bulky types have been 
developed, however, which are appli- 
cable to particular bands, such as the 
K-band, and the K- and X-bands. 


CHINESE ENGINEERING 
STUDENTS 


ALMOST HALF THE NEW STUDENTS 
admitted to colleges this year will be 
assigned to engineering courses the 
Chinese Communist government re- 
cently announced. According to the 
official Peiping statement, this year's 
freshman class will be divided this 
way: in engineering, 43.3 percent; 
teaching 26.1; public health 10.3; 
sciences 6.4; others including the arts, 
fine arts, and law make up the re- 
mainder. 

Communists claim that there are 
219,700 students now enrolled in in- 
stitutions of higher education in the 
country. Last year, 65,893 students 
entered colleges; 51 percent of these 
were assigned to study engineering. 
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Edison— | 


t 


eee First to make a successful 


incandescent lamp 


Thomas Alva Edison 


1847-1931 


One of the most prolific inventors of all time, this gifted 
American developed 1,033 patents during 50 
years of continuous work. Among these 
was the ‘‘electric light,"’ a carbonized 
cotton filament incandescent lamp, suc- 
cessful for the first time on Oct. 21, 
1879. Edison died at 84, after re- 
ceiving every honor a grateful 
world could bestow. 





From an original drawing made for Ohmite 
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ORMITE 


BUSHINGS FOR SPECIAL 
PANEL THICKNESS 


Extra-long bush- 
ings and shaft- 
allow mounting 
on panels up to 
2 inches in 
thickness, Seven 
bushing lengths 
are available. 
from !, to 2!, 
inches. 


SCREW DRIVER SLOT SHAFT 


Where infre- 
quent adjust- 
ments are need 
ed, shaft end- 
can be slotted 
for operation 
with a screw- 
driver. Tamper- 
ing with the 
shaft setting is 
thus minimized. 


| Pe: TOR. AEs RS By 


TANDEM ASSEMBLIES 


Ohmite rheo- 
stats can be 
mounted two or 
more in tandem, 
for simultane- 
ous operation of 
several circuits. 


Universal joint- 
provide smooth, 
positive mechan- 
ical action, 


360° WINDING 


Two small mod- 
els available 
with continuous 
circular core and 
endless winding. 
Unlimited rota- 
tion of shaft and 
contact arm. 
Taps supplied at 
any desired an- 
gle on windings. 


ENCLOSED CAGES 


Compact, corro- 
sion - resisting 
metal enclosure, 
permanent ly 
sealed by a dou- 
ble seam, pro- 
tects the unit 
completely. 
Available with 
rheostat Model- 
H and J. 


De 5 HS RATA ES O α 


TOGGLE SWITCH 


Toggle switch is 
operated with a 
positive snap by 
the movement 
of the contact 
arm. Opens the 
rheostat circuit 
or switches an 
independent cir- 
cuit. Available 


for all models, 


LUG OFF POSITION 


SELL RAO EAE TA 


Opens the cir- 
cuit at the high 
or low resist- 
ance position as 
the contact 
passes on to the 
lug, which is dis- 
connected from 
the winding. 
Recommended 
for light duty. 


ARES 


SNAP-ACTION OFF POSITION 


Opens the rheo- 
stat circuit at 
the high or low 
resistance posi- 
tion. The circuit 
is opened as the 
brush snaps into 
an insulated 
notch next to 
the lug, provid- 
ing indexing. 


H 
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LESS THAN STANDARD 


ROTATION 


OHMITE MANUFACTURING COMPANY 


4819 Flournoy Street, Chicago 44, Illinois 


Rheostats can be 
supplied with 
winding space 
and angle of ro- 
tation less than 
standard. Rheo- 
stats can also be 
supplied with 
fixed or adjust- 
able stops. 


OHMITE 
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NEW BOOKS 


Fundamentals of 
Physical Science 


KONRAD BATES KRAUSKOPF, Profe: 
sor of Geochemistry, Stanford Univer- 
sity. 694 pp, 6 x 9 in. Published by 
McGraw-Hill Book Company, 330 
West 42nd St., New York 36, N. Y. 
$6. 


This is a revision, the third edition, 
of a well known text written for the 
non-science student. In it are described 
many of the phenomena of science 
physics, chemistry, astronomy and ge- 
ology 
the student can obtain some under- 


in non-technical terms so that 


standing of technical developments. 

Changes in the new edition include: 
1) bringing up-to-date primary mate- 
rial on atomic nuclei, atomic energy, 
cosmic rays, and the earth’s interior; 
2) adding new sections on electronics, 
silicones, and recently expressed theo- 
ries on the origin of planets; 3) new 
up-to-date illustrations; 4) adddition 
of new problems for the student to 
solve. 


Behind the Scenes 
Of Business 


Roy A. FOULKE, Vżce President of 
Dun & Bradstreet. 200 pages, 54 x 
84 in. Published by Dun & Bradstreet, 
Inc., 99 Church St, New York 8, 
N. Y. 

Any engineers who have in mind 
they are going into business and those 
engineers who are now concerned with 
the operation of a business will find 
much food for thought plus a wealth 
of basic data and information in this 
excellent book, "Behind the Scenes of 
Business". Mr. Foulke has written the 
book in an extremely clear, easy flow- 
ing manner. He makes considerable 
use of anecdotes and parables. 

Successive chapters of the book deal 
with management responsibilities and 
the establishment of sound policies, 
financial analyses and their application 
to capital, inventory, sales and net 
profits. Another chapter deals with the 
elements of successful management 
under competitive and adverse condi- 
tions. 


In the opinion of the reviewer, per- 
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VV inchester 


' rà 
Slectronics 


(RE 


CONNECTORS 


“L-LT” indicates 
dob ec fweted 


Knob (LT) may be on 
either pug ot recep 
tacie 


Plug 
QRET2P-LT 


for HIGH CURRENT 
HIGH ARC RESISTANCE 
HIGH DIELECTRIC 
RUGGEDNESS 
COMPACTNESS 
QUICK DISCONNECT 


High acceptance is also a feature of Winchester Elec- 
tronics’ Connectors resulting from the exceptional service 
they give in critical applications. These patented* Con- 
nectors have the following SPECIAL FEATURES: 


POLARIZING: Heavy guide pilot and socket in- 
sure self-alignment of contacts as well as polari- 
zation, 


SELF-ALIGNING: Individually floating contacts 
assure self-alignment. 


QUICK-DISCONNECTING: Individually spring 
loaded contacts enable ease of separation. Forcing, 
which results in damage, is eliminated and spe- 
cial levers are not required. 


PRECISION MACHINED CONTACTS: Pins from 
brass bar (QQ-B611) and sockets from spring 
temper phosphor bronze bar (QQB-746a). They 


are gold plated over silver for consistent low 
contact resistance, reduction of corrosion and ease 
of soldering. 

MOLDED MELAMINE BODIES: (MIL-P-14) Min- 
eral-filled and fungus-proof. Provide mechanical 


strength as well as high arc and dielectric 
resistance. 


MONOBLOCt CONSTRUCTION: Eliminates unnec- 
essary creepage paths, moisture and dust pockets, 
and provides stronger molded parts. 


HOODS, CONNECTOR CLAMPS AND 
MOUNTING BRACKETS AVAILABLE. 


WINCHESTER PRODUCTS AND WINCHESTER DESIGNS ARE AVAILABLE 
ONLY FROM WINCHESTER ELECTRONICS, INCORPORATED. 


QRE Connectors are available with 6, 
12, 18, 34, 34 and 208 contacts. 


“Patent Number 2,466,370 "Trade Mark 


Wire or write our Sales Department 
about your special requirements. 


Weee Coast Branch: 1729 WILSHIRE BOULEVARD 


SANTA MONICA, CALIFORNIA 


WINCHESTER 
ELECTRONICS 


INCORPORATED 


GLENBROOK, CONN., U.S.A. 
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‘DIAMOND H’ RELAYS 


® 


„now even 
mightier 
midgets 


N.. CHARACTERISTICS engineered into famous “Diamond H” Series 


R Relays have now broadened their adaptability for such applica- 


Shown Actual Size 


tions as guided missiles, jet aircraft, fire control and fire detection, 
radar, communication, high speed camera, geophysical and computer 
apparatus . . . wherever positive operation is demanded under 
critical conditions. 

A 4PDT hermetically sealed, miniature aircraft relay basically, they 
are now also available DPDT with two independent coils, either or 
both of which will operate the units. 


In their field still the smallest loading, life expectancy is 10 
and lightest, (1.6 cu. in. 3.76 — million cycles or better 


oz.) combining highest opera- ; . à 
tinet shock resistance (t0 sa “g” Operating time is 10 ms. or less; 
g sh sistance ‘ ; : : 
drop out time 3 ms. or less. 


and higher), widest tempera- Coil resistances up to 35,000 
ture range (—65° to + 200 ohms are Bn to 50,000 
C.) and greatest ability to break — ohms avzilable for special units. 
high currents and high voltages, ^ Sensitivity approaches 100 mw. 
Series R Relays consistently — at 30 "G" operational shock re- 
operate over 400.000 cycles sistance. Inter-electrode capac- 
without failu:e at 5 A. and go Pace 1s less than 5 mmf. con- 
Q a tacts to case—less than 2⁄2 mmf. 
3,500 or more under 30 A. at i 2 

J i : “2 J between contacts, even with 
30 V., D.C., resistive. They plug-in type relay and socket. 
carry voltages up to 300 D.C. Vibration range is from 0 to 500 
at 4/10 A. for more than 400,- cycles per second and upward 


000 cycles. With low contact at 15 “G” without chatter. 


All standard mounting arrangements, including ceramic socket, are 
available. Uniquely simple design permits compact grouping . 
and a firm bond between relay and chassis. 

Designed to meet all requirements of USAF Spec. MIL-R-5757B, 
they far surpass many. Bulletin R-150, giving basic performance data 
under varying conditions, is yours on request. Our engineers are 


prepared to work with you to develop variations to meet your specific 
requirements. Tell us your needs. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Avenue e Hartford, Connecticut 





continued 


haps the most interesting chapter is 
one which has been added to this re- 
vised edition, entitled, “The Relativity 
of the Moral Hazard". This chapter 
dwells considerably on the “fatal affin- 
ity between business failures and com- 
mercial fire losses", and is followed by 
a chapter on "Old Age of the Business 
Enterprise" in which Mr. Foulke de- 
scribes and explains the evidence, rea- 
sons and results of debility of an enter- 
prise. “When they (management) 
begin to grow slightly lax in their in- 
terest in technological improvements 

. when their sole concern is con- 
centrated on the maximum of imme- 
diate profits; when the amount of 
yearly combustion decreases not only 
physically but also mentally; then if 
that management delays in giving way 
to more wide awake, more scientifically 
adept, more active successors, old age 
has crept in.” 

Fittingly, the final chapter of this 
revised edition deals with the prepara- 
tions for tomorrow. 

Of tremendous interest is the com- 
pilation of fourteen important ratio 
figures that are based on the yearly 
figures of seventy lines of business ac- 
tivity among many thousands of manu- 
facturers, wholesalers and _ retailers. 
The fourteen ratios include current 
assets, net profit and net sales, net 
profit on tangible net worth, average 
collection period in days, net sales to 
inventory and similar ratios. 


Review of Current 
Research and Directory 
Of Member Institutions 


Edited by E. V. NEILLy, Secretary, 
E.C.R.C., 330 pp, 6 x 9 in. paper 
bound. Published by Engineering Col- 
lege Research Council of the American 
Society for Engineering Education, 
103 Mechanical Engineering, Pennsyl- 
vania State College, State College, Pa. 
$2.50. 


Every two years the Engineering 
College Research Council publishes a 
detailed report covering the research 
projects conducted at member institu- 
tions. This is the most recent edition, 
dated June 23, 1953. 

Each of the 103 member colleges— 
including all the major engineering 
schools in the United States— reports 
the following information: 1) proper 
mailing address, 2) responsible re- 
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Motor Products stands foremost as a 
standard of quality in the manufacture of 
formed metal parts. With seven strate- 
gically located plants, Motor Products 
offers manufacturers a combination of 
experience and production facilities that 
assures the best answer to ANY 
metal finishing problem. 


e Windshield mouldings 
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e Garnish mouldings 
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Sterling Engineering 


STERLING 


288 


Béhind every 


product of 


Sterling Engineering— long a manufacturer of the very highest 
quality relays and associated electrical devices — now employs the 
complete know-how of American Machine & Foundry Company, one 
of the nation's leading producers of complex electronic equipment. 

AMF's unparalleled skill and experience — evidenced in many 
auvomatic and electronic marvels such as radar scanning equip- 
ment, automatic gun mechanisms, air force training devices, and 
Pinspotter (the automatic pin boy)—joins Sterling’s own design 
and production knowledge to give greater-than-ever assurance that 
AMF Sterling Relays can meet your strictest requirements. 

To be sure of satisfaction, be sure you check with Sterling. 
Send today for our free Catalogue. Write Sterling Engineering, 


Laconia, N.H. i: 
D p ducta 
ARE BETTER... Óy design 


AMERICAN MACHINE & FouNDRY COMPANY 


toring Relays 


ENGINEERING COMPANY, INC., LACONIA, N. H. 
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New Books continued 
search authorities, 3) research policies, 
í) number of research personnel, 5) 
annual research expenditures, 6) an 
nual research income, 7) short courses 
and conferences held at the school and 
8) current active research projects 
classified according to field. 

To indicate the scope of this edition 

it reports 5,000 research project sub- 
jccts, costing an estimated $65,000,000 
per year. Copies may be obtained by 
witing the Council Sccrctary who 
edited the report 


Management Controls in 
Industrial Research 
Organizations 


ROBERT N. ANTHONY, Associate Pro- 
fessor of Business Administration, as- 
usted by Jobn S. Day, Research. Asso 
ciate, Division of Research, Graduate 
School of Business Administration, 
Harvard University. 54 x 84 in. 637 
pp. Published by Harvard Business 
School, Division of Research, Soldiers 
Field, Boston 63, Mass. $6.75. 


This book is a study of management 
control practices in industrial research 
organizations——written primarily for 
persons who manage such organiza- 
tions. 

Part I, Statement of the Problem, 
focuses the attention of the reader on 
the particular aspects of research man- 
agement to be included in the study. 
In Part II the reader's attention is di- 
rected to Factors Which Relate to the 
Problem. Part III treats current con- 
trol practices within a functional clas- 
sification. Four chapters, describing in 
detail the current control techniques in 
four specific industrial laboratories, 
compose the concluding part of the 
study. 

The authors descriptions of and 
comments on current control practices 
refer to a large number of actual lab- 
oratory situations in industrial re- 
search. Many of these are presented in 
such a manner as to permit the reader 
to make his own observations about 
the practices described. 

The nature of the research worker 
and the research process demands of 
the individual who shoulders the re- 
sponsibility for management of the re- 
search program broad technical quali- 
fications, highly developed administra- 
tive skills, and a perspective that arises 
from an admixture of both. Top man- 
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OSTUCO 
TUBING 
IS versatile! 


A \ 


whips new ideas into shape 


Whatever your ideas for creating new 
and better products, it will pay to ex- 
plore the many advantages of OsTUCO 
Tubing—-the strong, light-weight mate- 
rial that whips even the most stubborn 
design problems into line with surpris- 
ing ease. 


ml, OsrUco TUBING can be forged or 


From Your Blueprint 


OSTUCO TUBING 
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fabricated beyond recognition as a tube 
—machined and finished to your exact 
requirements—quickly joined in assem- 


to Your Product 


Y 


blies by a large variety of mechanical 
or welding methods. 

Modernized and greatly expanded fa- 
cilities for manufacturing, shaping, and 
fabricating tubing, all at one plant—plus 
our own steel source as a member of the 
Copperweld family—enable OsTuco to 
speed deliveries, assure uniform high 
quality, and cut your final costs. Write 
for informative booklet “Fabricating 
and Forging Steel Tubing.” 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company 
Manufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 
Plant and General 


ffices: SHELBY, OHIO 


SALES OFFICES: Birmingham, P. O. Box 2021 * Chicago, Civic Opera Bidg., 20 N. Wacker Dr. 
Cleveland, 1328 Citizens Bidg. * Dayton, 511 Salem Ave. * Detroit, 520 W. Eight Mile Road, 
Ferndale * Houston, P. O. Box 17007 * Los Angeles, Suite 300-170 So. Beverly 


Drive, Beverly Hills * Moline, 617 15th St. * New York, 70 Eost 45th St, * 


Philadelphia, 


2004 Packard Bidg., 15th & Chestnut © Pittsburgh, 1206 Pinewood Drive * St. Louis, 1230 
North Main St. * Seattle, 3104 Smith Tower * Syracuse, 2350 Bellevue Ave. * Tulsa, 245 Ken- 
nedy Bidg. * Wichita, 622 E. Third St. * Canadian Representative: Railway & Power Corp., Ltd. 
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CHACE BIMETAL 
CONTROL 


Fa ALMOST 30 YEARS, Birtman Electric Company has manu- 


factured irons known for their reliability. This Birtman 

Iron carries a five-year warranty, a good indication of its 
quality. Of course, the actuating element is Chace Thermostatic 
Bimetal, a vital part in the fabric heat selector mechanism, one 
of the outstanding features of this Birtman product. Other inter- 
esting features are the finger tip dial regulator with positive 
shut-off and the light in the handle indicating when the iron is on. 


The mechanism is interesting. An ingenious gear train, housed 
in the forward part of the handle, raises and lowers the double 
contact arm assembly “A,” when the dial is turned. The thermo- 
static bimetal element "B" is fastened to the sole immediately 
below. When the sole heats up, the bimetal element bends 
upward and the insulated post presses against the contact arm, 
opening the contacts. Thus the circuit is broken, the sole cools 
slightly and the bimetal returns; once again the circuit is re- 
established and the heating cycle begins. Turning the dial 
clockwise raises the contact arm, lengthening the time the 
bimetal takes to break the contacts, hence the iron operates 
in a higher temperature range, as for linen. The opposite direc- 
tion permits opening the circuit sooner and the iron heat is 
suitable for rayon or silk. With dial turned to “off,” the contacts 
are held open indefinitely, a nice safety feature. 


Chace fabricates this element ready for assembly by Birtman. 
We also furnish our 29 types of thermostatic bimetal in random 
length coils, strip and assemblies, to precision specifications. 
For real economy and efficiency, consult with our Application 
Engineers before proceeding with your next design. In the 
meantime, send for 32-page booklet, “Successful Applications of 
Chace Thermostatic Bimetal,” with condensed engineering data. 


W. M. CHACE CO. 


E "b os r R 
| 6 zunostaliuc. Pumetall 
1507 BEARD AVE., DETROIT 9, MICH 
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agement has found it necessary activcly 
to seek out persons who possess such 
qualities and to delegate to them rc 
sponsibility for the company's rescarch 
program. 

These research administrators havc 
at least three objectives, broadly de- 
fined. One is to develop a basis fo: 
securing for the research organization 
the necessary resources to enable it to 
attain its goals, however defined. 

Another objective is to be an effec- 
tive administrator within the labora- 
tory. The author describes the man- 
agement control problem as an impor- 
tant part of this activity. He lists three 
major things that research manage- 
ment must do here: (1) decide th 
program and the resources to be used 
to carry out the program; (2) check 
up and appraise the performance of 
the organization in carrying out the 
program; and (3) create a set of pro 
cedures which will assist in the plan- 
ning and checking up functions and 
in operating under the program. 

A third objective is to be an effec- 
tive member of top management as it 
secks to discharge its obligation for 
planning for the long-run health of 
the whole industrial organization. 

An understanding of the techniques 
of control and a wise use of these de- 
vices has been of great value in help- 
ing research administrators attain these 
objectives. The expenditure of addi- 
tional time in active contemplation of 
the extent and use of control tech- 
niques within their own research or- 
ganization promises to repay many 
present-day research executives amply. 


Pumps 


FRANK A. KRISTAL, N. Y. District 
Mer., Weinman Pump Mfg. Co., Roy 
E. RotH, Wagener Steam Pump Co., 
and F. A. ANNETT, Contributing Edi- 
tor, Power. 6 x 9 in., 373 pp. Pub- 
lished by McGraw-Hill Book Co., 330 
W. 42nd St., New York 36, N. Y. 
$6.50. 


Here are the A B C’s of pumps of 
many types and designs—a complete, 
practical treatment that explains what 
kinds are available, how to select and 
install them, how to operate and main- 
tain them, how to locate and remedy 
pump troubles. 

A wide range of pump applica- 
tions are discussed, including boiler 
feed, paper stock, deep well, sewage 
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and sludge, chemical, food product, 
oil field, gasoline line, fire, corrosive, 
mine, etc. 

Performance features of the various 
types of pumps are fully and clearly 
explained, as well as their service limi- 
tations. You learn construction fea- 
tures, materials used in manufacture, 
and essential details about the opera- 
tion of the particular types of pumps 
in which you are interested. 

Aids are presented for stating pump 
requirements to pump manufacturers 

also practical methods for figuring 
the head, economical pipe sizes, vari- 
ous pump combinations, etc. 

The types of pumps that are dis- 
cussed include the following: re- 
ciprocating; Volute-type centrifugal; 
Diffuser-type centrifugal; Turbine; 
Propeller, Rotary (including gear and 
others) ; Deep-well; Boiler-feed; Sew- 
age and sludge; Sanitary; and Vari- 
able displacement and proportioning. 


Textbook of the 
Materials of Engineering 


HERBERT F. Moore, Research Prof. 
of Eng. Materials, Emeritus, Engineer- 
ing Exp. Sta., Univ. of Ill., and MARK 
B. Moore, Assoc. Prof. of M.E., Rut- 
gers Univ. 6 x 9 in., 372 pp. Pub- 
lished by McGraw-Hill Book Co., 330 
W. 42nd St., New York 36, N. Y. 


This is a revision and moderniza- 
tion of a leading text in the field. Con- 
cise presentation is made of the prop- 
erties of various materials, used for 
machine and structural parts, which 
affect the strength, stiffness, ductility, 
and resistance to corrosion or wear. 

The coverage of these properties in- 
cludes methods of production such as 
casting, molding, etċ., and chemical 
and mechanical methods of strength- 
ening materials: heat treating, alloy- 
ing, hammering and rolling, and 
aging. The internal structures and 
processes producing various materials 
receive brief descriptions. Effective- 
ness of various treatments for struc- 
tural or machine parts is demonstrated, 
along with the limiting stress, strain, 
or strain energy under which various 
metals function satisfactorily. 

This new edition offers recent in- 
formation given by the electron micro- 
scope, a slight discussion of resist- 
ance to "fatigue" by metals under 
compressive loads, discussions of 
Boron and Titanium, pre-stressed and 


Product Engineering — September, 1953 


| 
| 


With Sylphon nylon "V" seals, you 
can improve sealing operations — 
eliminate leakage—gain more 
money-saving advantages. See what 
this combination of nylon," V" type 
construction, and outstanding 
Sylphon quality and precision 
workmanship gives you: 


Less shaft friction 
Excellent resistance to many chemi- 
cals, aromatic fuels, hydraulic 
oils, etc. 

Simple installation 
Low cost 


RETAINER “Y” SEAL BACK-UP 


TO GREATER 
SEALING EFFICIENCY! 


Nylon 


BACK-UP “V” SEAL RETAINER 


Internal 


Application in multiple for high 
pressur 3s 
Wide temperature range 
(-100" F. to 250? F.) 
No deterioration in stock 


Many uses: especially suited for 
sealing external or internal cylindri- 
cal surfaces in many applications— 
aircraft, automotive, oil refineries, 
hydraulics, Diesel and other engines, 
and in the chemical and other 
industries, Write for information. 
Ask for Bulletin. RP-827. 


FULTON SYLPHON DIVISION 


Temperature Controls » Bellows Devices - Bellows Assemblies 


KNOXVILLE 1, TENN, 
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New Books continued 
air-cntrained concrete (with its impor 
tant resistance to alternating freezing 
and thawing), and new treatment on 
num-rous plastics (with a tabulation 
of their physical properties). An added 
special feature is the use of the nomen 
clature for fatigue of metals recom 
mended by the A.S.T.M. 

This volume is especially suitable 
for classroom work because of its con- 
venient length, superior organization, 
and concise presentation. 


Mechanical Engineering 
Thermodynamics 
Davip A 


, , 
CDAWIHTGGI 


MOONEY, Principal Me 
Engineer, Jackson & More 
6 x 9 m., 540 pages. 
Published by Prentice-Hall, Inc., Fifth 
Ave., New York 11,.N. Y. $9.35 


land, En gine ers. 


This is an introductory book on the 


principles of thermodynamics and 
their applications in mechanical engi- 
neering, with sufficient descriptive 
matter on heat engines included for | 
those who have not studied the sub- | 
ject | 

^1 | 

Thermodynamics is treated as a | 


logical formulation of facts known 


from experience. The general order of 
presentation is: basic concepts, prin- 
ciples, data on substances, engineering | 
applications. The concepts of 
work and heat are discussed in detail, 
with a number of examples included 


as a prelude to the subject matter of 


basic 


later chapters 


Headings of the chapters, in order, 


are: work; temperature and heat; 


properties of systems; the first law of 
thermodynamics ; 


the 


flow first 


second law of ther- 
modynamics ; basic applications of the 
second law; 


proc esses 
law analysis; 


properties of pure sub- 
tabulated properties—steam 
tables; properties of gases; properties 
of gaseous mixtures; process calcula- 
tions 


stances ; 


for stationary systems; vapor 

the Rankine cycle; vapor cy- 
more efficient cycles; gas cycles; 
fluid flow 


bines ; 


cycles 
cles 
nozzles and orifices; tur- 


reciprocating expanders and 
compressors; the gas 


combustion processes 


steam engine; 
compression ; 
first law analysis; internal combustion 
power plants; refrigeration; and air- 
water vapor mixtures. 

The properties of arc 


presented first from a general view 


substances 


point, using plots to show the rclation 
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ships among gaseous, liquid, and solid 
states. Then the special methods of 
handling dat: are explained; steam 
table data, perfect gas data, and modi- 
fied gas law data, including gas tables 
are discussed. 

In the chapters on applications, the 
approach is always from the thermo- 
dynamic rather than the descriptive 
viewpoint. 


Introduction to 
Geometrical and 
Physical Optics 


Josep MorGAN, Prof. of Physics 
Texas Christian University. 6 x 9 in., 
i50 pp. Published by McGraw-Hill 
Book Company, 330 W. 42nd St., 
New York 36, N. Y. $6.50. 


Engineers who, on occasion, must 
apply optical phenomena will find this 
text an easily understandable refer- 
ence. Designed to serve in college 
intermediate physics courses, the book 
offers a general comprehensive treat- 
ment of the field, developing the basic 
principles of geometrical and physical 
optics, and then illustrating them with 
typical applications. 

The first third of the book is de- 
voted to geometrical optics—discuss- 
ing the phenomena of reflection and 
refraction and the observation that 
light travels in a straight line. Study 
of reflection covers the subject of mir- 
rors; study of refraction leads to the 
development of the various types of 
lenses and their equations 

In the remainder of the text, physi 
cal optics is the predominant subject. 
This phase of optics is based on the 
corpuscular and wave theory of light. 
The wave theory is used to explain 
light interference, diffraction and po- 
larization. It is the basis of spectro- 
scopy and spectographic analyses. The 
corpuscular theory—Planck’s quanta or 
photons—best explains the photoelec- 
tric effect and the dispersion and ab- 
sorption of light. 


Applied Electricity 


H. COTTON, Prof. of Electrical Engi- 
neering, Nottingham Univ. 6x 9 in., 
482 pp. Published by The Industrial 
Press, 148 Lafayette St., New York 13, 
N. Y. $4.50. 


This is an American edition of a 


V check the price 
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aluminum bronze 


check the price—Tur-Strur, the Mueller Brass Co. 
series of aluminum bronze alloys, can be supplied at 
prices below those of similar alloys. Whether 

you buy Tur-Srur in rod shapes, forgings or 
screw machine products you'll save money because 


these alloys are priced right, machine better and 
last longer. 


check the analysis—Tur-Stur alloys are a high 
copper base series containing from 9° to 13% 
aluminum and varying amounts of iron, nickel and 
manganese. They do not contain zinc and, there- 
fore, are not subject to dezincification. Tur-Strur 
alloys are available in several grades with a 
chemical composition, suitable hardness and 
mechanical properties for many different applications. 


check the performance—Tur-Stur alloys are light 
and strong—about 8% lighter than cast bronze 
and almost as strong as steel. They have a low 
coefficient of friction as well as good bearing and 
mechanical properties. They not only retain 

these properties but resist oxidation at the high 
speeds and high temperatures of modern production 
equipment. They will withstand strong acid attack 
or the effects of brackish waters and are highly 
resistant to corrosion. 


These alloys can be hot-forged into relatively 
intricate shapes...need little or no machining... 


and the smooth, bright surfaces eliminate 
costly finishing. 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 


For complete information, write 
today for our new TUF-STUF 
Engineering Manual. 
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Acme weldments are replacing castings for leading 
machinery and equipment manufacturers everywhere 
because they do a better job at lower cost. Experienced 
Acme engineers at work with Acme's complete fabrication 
facilities can give you these same advantages . .. Acme's 
new 24-page, illustrated booklet shows you why. T'he Facts 
about W eldments and Castings tells you what you should 
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design flexibility, and cost . . . facts to help you specify 
anl save. And it's yours for the asking . .. 
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New Books . . Continued 
text that has already proved to be 
popular among both students and prac- 
ticing engineers in England. It fea- 
tures (a) completeness—the cov- 
erage is such that most students will 
want to retain it for reference when 
they have graduated; (b) adequate 


t treatment of basic principles, mini- 


mizing reference to other works; (c) 
well-drawn diagrams and highlighting 
of important formulas by outlining in 
box fashion; and (d) plenty of 
worked-out examples in the text with 
further problems provided for student 
practice. 

Another important feature is a com- 
prehensive account of the meter-kilo- 
gram-second (M.K.S.) system of 
units. There are also new sections on 
the triode tube, the photocell, and a 
chapter on circle diagrams. 

The complete contents is as follows: 
Chapter I—The Electric Circuit; II 
Magnetism; II—Electrostatics; IV 
Conduction of Electrolytics; V—Ther- 
moclectricity; VI—The Direct Current 
Machine; VII—The Direct Current 
Dynamo; VIII—The Direct Current 
Motor; 1X—Alternating Currents; X 

Alternating Current Circuits; XI 
Electrical Resunance; XII—Polyphase 
Working; XIII—The Static Trans- 
former; XIV—The Alternator; XV— 
The Snychronous Motor and Rotary 
Converter; XVI—The Induction Mo- 
tor; XVII—Electronics; XVIII—II- 
lumination; XIX—Measuring Instru- 
ments; XX—Units and Dimensions; 
XXI—Circle Diagrams. 


Standard Costs 
For Manufacturing 


STANLEY B. HENRICI. 6 x 9 in. 336 
pp. Published by McGraw-Hill Book 
Company, Inc., 330 West 42nd St., 
New York 36, N. Y. $5.50. 


This book begins with a brief de- 
scription of the benefits of standard 
costs, the type of expense recording 
which is the foundation of the system, 
and a condensed view of the manner 
in which it works. Consideration is 
then given to standardization of fac- 
tory operations and the establishment 
of standard costs, including each type 
of expense. The remainder of the text 
is devoted to discussions of how these 
standard costs are put to use, either as 
a part of, or an auxiliary to, the ac- 
counting system; and to the many spe- 





The reason our genius looks so happy is that he has just 
used a Doerr brake motor in testing this mechanical 
marvel. A lot of overtime will be required to bring his 
design up to date, but he has found the final answer to 
his drive problem. 


We have assisted an impressive list of machinery builders 
with their motor applications. This has involved the 
development of many electrical and mechanical features, 
making our line extremely flexible and of particular 
interest to machine designers. Mail the coupon below for 
more information on Doerr motors. 


DOERR ELECTRIC CORPORATION, Cedarburg, Wis., Dpt. PE? I 


Polyphase broke motor in 66 Please send your new bulletin on electric motors, without obligation. 


frame, with Stearns magnetic 
brake. Available in single and 
three-phase types, open or NAME — — —— —— —— - TITLE — 
enclosed construction, with 

either foot or face mounting. COMPANY — 


Electric Motors from 


1/30 to 5 hp. Standard, — 
CEDARBURG, WISCONSIN or Desi j 
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Centrifugally cast bronze shaft sleeves for big centrifugal circulating pumps. 


Shenaugo 


MEANS IT’S RIGHT...NOT ALMOST RIGHT! 


1) Machined parts must be finished 
precisely as you specify. Shenango's 
modern machining facilities and 
skilled workmanship make this 
operation almost a work of art. 


2) Parts start out RIGHT, too, because 
they are produced by Shenango's 
advanced centrifugal casting process. 
This assures feugher parts with finer, 
pressure-dense grain, greater tensile 
strength, better elongation and free- 
dom from sand inclusions, blow- 


MY t "y 


holes and other hidden defects. 


You specify the part, metal and finish 
and Shenango does the rest. Send for 
Bulletin No. 15O0covering nonferrous 
metal parts; Bulletin No. 151 cover- 
ing Meehanite Metal, Ni-Resist and 
special iron alloys. Address... 


SHENANGO-PENN MOLD COMPANY 
Centrifugal Castings Division 


Dover, Ohio 
Executive Offices: Pitt burgh, Pa 
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cific ways in which standard costs are 
used. 

A great deal of the material has 
been revised and rewritten to bring the 
book completely up to date, and to 
provide greater clarity of presentation. 
Emphasis is upon a practical approach, 
filled with 
Especially strong 
in its treatment of the setting or stand- 
ards, the book still offers sufficient 
coverage of other accounting methods. 


and the text ts, therefore, 
practical examples. 


For this second edition, additional 
problems have been placcd at the end 
of many of the chapters so that the 
reader may apply the topics discussed 
in the text. Most of these are fairly 
simple, being designed to illustrate a 
single specific point in each case. Fol- 
lowing the concluding chapters is a 
review problem which brings all these 
points together as they might occur in 
an actual installation of standard costs. 


Automatic Control of 
Heating and 
Air Conditioning 


JOHN E. Haines, Vice Pres., Minne- 
apolis-Honeywell Regulator Co., 6 x 9 
in., 370 pp. Published by McGraw- 
Hill Book Co., 330 W. 42nd St., Neu 
York, 36, N. Y. $6.75. 

Many already been 
written about heating, ventilating and 


books have 


air conditioning, including helpful 
textbooks for beginning students. Few, 
if any, however, are suitable for the 
student interested in the automatic 
control of heating and air conditioning 
systems. This book was designed spe- 
cifically with such a goal in mind. 

It is not intended to be an installa- 
tion and service handbook, although 
some practical! suggestions are included 
and numerous typical examples of the 
application of controls to heating and 
ur conditioning equipment are given. 
The main purpose throughout has been 
to explain and illustrate the basic 
problems of this phase of automatic 
control and the principles involved in 
solving these problems. 

Included are data on measurement 
tor purpose of control, transmitting 
control signals, actuating control ele- 
ments, electric and pneurrtic control 
devices, control of domestic heating, 

condi 
tioning, unit heaters, unit ventilators, 


commercial heating and air 


and radiant-panel heating systems. 
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why HANNIFIN series "N" cylinders 
are the recognized standard 
of the hydraulic industry 


THE MOST COMPLETE 
STANDARD LINE 


DESIGNED AND BUILT FOR 
SUPERIOR PERFORMANCE 
LONGER LIFE 


Hannifin is your single source for the broad- 
est standard line of hydraulic cylinders on 
the market. When you need hydraulic 
cylinders, you’ll save time and money by 
selecting from the complete Hannifin line. 


€ 12 bore sizes, 1" to 8" 
€ 11 standard mountings — more than 
65 combination mountings 
€ No tie rods; ideal for long-stroke applications 
è Cushioned and non-cushioned 
€ Double end piston rod: available in most styles 
€ Bodies of heavy-waolled steel tubing 
"TRU-BORED" and honed 


cylinder. Extra 
strength. Pileted 
to end caps te 
assure concentric 
assembly, 


Positive seal 
piston rings. 
Lapped both sides 
for minimum 

oil slip. 


Cushioned 
caps when 


specified, 
Eliminate 
shock at end 
of stroke. 


mono qme me gem 


M lit a a 


dimensions 


, 
£ 
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HANNIFIN CORPORATION * 1125 S, KILBOURN AVE., CHICAGO 24, ILLINOIS 
AIR AND HYDRAULIC CYLINDERS - HYDRAULIC POWER UNITS + PNEUMATIC AND HYDRAULIC PRESSES - AIR CONTROL VALVES 
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“If I had the perfect application of — 

speed control to my production — — 
B improve my product T do botb: c". 
n nm is YES! But our point is this ..- «d 
d — time in searching for the perfect app 


ds of engineers, designers 
— — nini LOOK TO LEWELLEN 


and production men All we've learned in 
Sad the facts. : 
— — — go to work for you—quickly, 


han 50 years E E 
—— LEWELLEN MANUFACTURIN 


COLUMBUS, INDIANA. 


vo ask, 


ar 


eed Transmissions afe 

losed types—vertical or 
from fractional te » 

40 h.p. Lewellen Variable Speed vpn ene ye 

are available for all ratings ate f ned 
1/, h.p. Speed range. 3 to 1 for a oo ys : 

+ date has a speed range of 4 


Lewellen Variable Sp 
made in open and enc 
horizontal—in all sizes 


ENGINEERING 


ABSTRACTS 


High Temperature 
| Lubrication Of Electric 
Motor Ball Bearings 


Abstracted from “High Temperature Lub- 
rication of Electric Motor Ball Bearings," 
by J. E. Brophy, J. Larson, C. R. Single- 
terry and W. A. Zisman, Lubrication 
Branch, Chemistry Div., Naval Research 
Laboratory, Washington, D. C. NLGI 
Spokesman, July 1953. 


THE 5-YEAR PROGRAM just completed 
| was aimed at the development of 
| greases and ball bearings suitable for 
lubricating electric motors at bearing 
temperatures from —40 to 150 deg C. 
New or improved methods for 
laboratory testing of greases and for 
bench testing of motor ball bearings 
were evolved for use at 150 deg C. 
Nine newly developed greases (all of 

| which are now commercially available) 
| were investigated and tested jointly. 
These included a mineral oil gelled 
with a strontium soap, two mineral 

| oils gelled with sodium soaps, a min- 
eral oil diester blend gelled with lith- 
ium soap, and four silicone greases 
one of which was gelled with carbon 
black and the others with lithium 
soaps. Only the silicone-lithium soap 
greases were useful at 150 deg C for 
over 1,000 hr of operation without 
regreasing. Lowering the tempera- 
ture to 125 deg C resulted in a large 
increase in the life of all greases 





tested; the silicone-soap grease having 

| a clear advantage over all the others. 

LLE | However, several nonsilicone greases 
| gave dependable operation at 125 


Variable - Speed 


TRANSMISSIONS 


-MOTOR PULLEYS 


deg C for 1,000 to 2,000 hr without 
regrcasing. For opcration at 100 deg 
C the three soap-gelled silicone 
greases and three of the nonsilicone 


Position No. Position No.3 
(150 ©) (100 C) 


(Motor) (Generator) 


(125 C) (85 C) 
Position No 2 Position No 4 
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greases gave 10,000 to 15,000 hr of | SIMPLIFY PREVENTIVE MAINTENANCE 


satisfactory operation without relubri 


cation. f. 
Each test unit consisted of two ll 


identical 440 v, 4.5 hp, Type CS, 3 


phase, 60 cycle, totally enclosed, stand- 

ard naval shipboard motor frames 

(No. 324) which housed windings 

with Class H ( AIEE Standard) insula- 

tion. The units, shown in Fig. 1, SY N C a N AL 
and 


were mounted on a bedplate 


coupled by a multiple V-belt drive. 
The bearings in No. 1 and No. 3 
positions were No. 310, single-row, r 


single-shield ball bearings, and in posi- 
tions No. 2 and No. 4 were No. 311, 
single-row, single-shicld ball bearings. 
The bearings conform to Specification 
42N5. The operating temperatures for 
all bearings are shown on the sketch. 


Each grease was tested at least twice FOR ALL 


in the "controlled" or 150 deg C bear- 


ing. The type of grease in the other Gone Yeas HYDRAULIC 


bearings was changed with each failure — 


of the particular position. and LOW PRESSURE 


For better service simulation of 


motors which do not operate continu- CIRCULATING SYSTEMS 


ously, the test procedure was modified 


so that the test sets were periodically | SIMPLE EFFICIENT DESIGN REDUCES 
cycled or shut down long enough to | DEMAND ON YOUR SKILLED MAINTENANCE HELP 


permit the grease to cool down to room 
temperature. ANY WORKMAN can disassemble, clean and 
Continuously recording the tem- reassemble Marvel Synclinal Filters. Cleaning is 
perature of the outer races demon- done quickly, and Marvel's extra capacity re- 
quires less frequent cleanings. This means more 
production per machine with less man hours. 
Marvel protected machines spend their time 
producing, not in being serviced and repaired. ace 


with silicone greases. The tempera- Marvel's simple efficiency changes downtime Cutaway 
ture records showed that regardless ot to producing time. 


STANDARDIZE WITH MARVEL 


Table I—Composition and Physical Choice of Over 350 Original Equipment Manufacturers 
Properties of Greases 


strated that the type of failure occur- 
ring with greases essentially organic 
in nature was different from that 


Improve your all-important preventive maintenance by simplifying it. 
Gelling Agent Use Marvel Synclinal Filters throughout your plant. Specify Marvel on 
— new machines, install Marvel on present machines. No moving parts 
Guas| Tree ca Tyee to wear, nothing to keep in stock. Your first cost is your only cost. 
- - Available in capacities of 5 to 100 g.p.m., and in mesh sizes from 
A [Strontium | 20 [Mineral Oil 30 to 200. Multiple installation provides capacities as great as you may 
BS —— Mineral Oil require. Depend on Marvel for efficient filtration of non-corrosive 
Sodium Soap ineral Oi 
C [Sodium Soap| 24  |Minersl Oils liquids in all hydraulic and low pressure systems. 
D (Lithium Soap} 20 6 |Mineral Oil * COUPON 


Diester Ble nd In resp-nse to the great demand, we 


E (Lithium Soap Polyalkylene have adapted toth our sump and | MARVEL ENGINEERING CO. 
zlycol deriva- WATER Hie motels for use in all water || 625 W. Jackson Bivd., Chicago 6, III. 


* FILTERS tV e teta 
Carbon Blac] (Methyl Pheny! 
[Silicone 
Lithium Soap) 2( Methyl Pheny! 
Silicone 
Lithium Soap » Methyl Phenyl 
Silicone COMPANY 


(Lithium Soap! 22 Methyl Phenyl ENGINEERING COMPANY — 


* Estimated from the measured viscosities 
at 100 and 210 F. by a tinear extrapolation á ' * — 
on tae modified ASTM chart. 625 W. Jackson Blvd. Chicago 6, T — ZONE. ...CITY 
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STAMPINGS 


PILOT RUNS 


= 


SPECIAL METHODS PRODUCE 
SMALL QUANTITIES AT 
MINIMUM COST. 


When you need just a few pieces — 
when you’re still in the experimental 
stage —then an economical, cooper- 
ative source of parts is important. 


Our Machine-Cut Method avoids 
custom die costs completely by use 
of special machinery which skill- 
fully fashions pilot quantities. 


Careful calculation determines the 
point at which labor costs warrant 
our Short Run Method, which uses 
simple contour dies and special pur- 
pose presses. 


Best of all, when you get into large 
quantities on the experimental part, 
our STAMPINGS DiviSION is still 
your most economical producer, 
using our Production Method. Thus 
all three methods are at your dis- 
posal. And impartial choice of 
method saves money for you! 


SEND FOR INFORMATIVE LITERATURE 


SuaMADPuo9 
DIVISION 


O LAMINATED © 


1409 Union Street, Glenbrook, Conn. 
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the gelling agent used, all silicone 
greases exhibited the same character- 
istic types of failures and temperature 
flashes. These flashes, occurred during 


a large number of the silicone grease | 


runs. They varied in frequency and, 
although they were occasionally accom- 
panied by noisy operation, they some- 
times occurred without noise. All tests 


with nonsilicone type greases were free 


of evidence of flashes 
until just prior to final and decisive 


failures 


tempe rature 


In contrast, the temperature 
flashes which occurred during the sili- 
cone runs were not always an indica- 
tion of imminent failure; often after 


the temperature flash the temperature | 


became normal and operation was sat- 
isfactory for several hundred hours 
before final failure. Later reports of 
participating laboratories indicated 
these temperature flashes also occurred 
during their test runs. 

Several uncontrollable variables op- 
erated to produce a spread of the test 
results: 

1. Post-test disclosed 
that the bearings which ran longest 


examinations 


occasionally suffered a greater degree 
of damage because they had been run 
beyond the effective lubricating life 
of the grease. These bearings usually 
had broken 
which were in an advanced stage of 
fatigue and there were relatively large 
amounts of iron particles. 


separators and/or races 


) 


2. Sonx operators terminated runs 
due to a noisy condition at the begin- 
ning of a cycle in bearings which still 
contained able to 
lubrication. This noise was found to 


grease continue 
be the result of hard deposits which 
formed on the races during the cool 
period of the cycle. Other operators 
in the same circumstances permitted 
the machine to operate under these 
noisy conditions until the unit warmed 
up and the depesits either softened 
with the heat or were thrown from the 
bearings. 

3. The methods used to pack the 
bearings with the initial charge of 
grease affected the life of the runs. 
Examinations generally showed that 
those bearings which contained the 
greatest amounts of residue in the 
bearing itself at the end of the run 
usually ran the longest. 

i. The difference in temperature 
between the inner and outer races af- 
fected the length of the test runs. This 
was mostly with silicone greases. 

5. Silicone-lubricated ball bearings 
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T2] 
absolutely 


OIL-FREE 
AIR 


with GA S T rotary 
OIL-LESS 
AIR PUMPS 


Above — Oil-less 

Model 1550 — 8 

to 10 C.F.M. 

Right — Oil-less 

Model 3040, end 

pes — 

rom to 4 2 
C.F.M. wet 


Three things about these pumps 
are outstanding: 


FIRST — They run entirely without oil 
in the pumping chamber. Four carbon 
vanes in rotor lubricate themselves — 
through thousands of hours of opera- 
tion. Ball bearings are greased and 
sealed for life. You can forget oiling 
problems! 


SECOND — They completely elimi- 
nate oil-mist in the air delivered. 
Used for both vacuum and pressure 
they can't contaminate your product 
or material with oil droplets. 


THIRD — They're built with tradition- 
al Gast precision — for years of high 
performance and dependobility. 


IF THESE OUALITIES offer solutions 
to your original equipment problem:, 
write Gast. Oi!-less models from 10 
to 20 inches vacuum — 3 to 10 Ibs. 
pressure — 3.5 to 24 C.F.M. 


$60 Ouf 
CATALOG 


SWEET $ FILE 


———— 


Write for new Data Sheet 
on Oil-less Pumps, show- 
ing 3 types and rating 
tables. 


Original Equipment Manufacturers 
for Over 25 Years 


LAST C3 A 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(TO THREE M P.) (TO 30 185.) (TO 28 INCHES) 
GAST MANUFACTURING CORP., 13^ Hinkley St., Bentona Harbor, Mick, 
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There’s gold for you 


in “them thar” C oils! 
; | 










CLAD METALS 


Prospecting for more profitable product fabrication? 

You're in luck when you find how SuVeneer Clad 

Metals pan-out on your applications . . . in savings of 

. expensive non-ferrous materials, in ease of fabrication, 

e Ss i and in improved product performance. SuVeneer Clad 

Su pe rio | 4 cy: Metals are composites of genuine copper, or brass, or 

nickel, bonded inseparably to plain strip steel on one 

CORPORATION or both sides. € You save from 10% to 20% of the solid 

CARNEGIE, PENNSYLVANIA strategic metals, while enjoying a// their surface advan- 
| tages. Write! 


Exceptional Resistance 
to CORROSION 


Porcelain Enamel will resist attack from moisture, 
steam and most chemicals, including those 
encountered in the food, chemical, pulp, paper, 
dye and petroleum industries. "Acid-resisting'' 
grades are immune to most acids; all grades 
resist all organic solvents and are reasonably 
resistant to alkalies 


Hard, Smooth Surface doesn't 
show WEAR or SCRATCHES 


The hardness of Porcelain Enamel is between 
5 and 6 (Moh's scale) for most grades. This is 
comparable to Brinell hardness of about 500 or 
a Rockwell "A' of about 70. Porcelain Enamels 
designed for high resistance to abrasion have 
an index higher than good plate glass 


Withstands intense HEAT 
and THERMAL SHOCK 


All Porcelain Enamels withstand temperatures 
up to 700° F., and rapid temperature changes of 
200° F. without damage. Special formulations 
will resist temperatures up tol700°F. and higher, 
and thermal shock of 350° F. to ice water 


* 


Age doesn't dim its 
COLORFUL BEAUTY 


Porcelain Enamel doesn't fade, stain or scratch. 
Its permanent sparkling beauty and color pro- 
vide important advantages for many products 
for the home and for commercial use, where a 
durable pleasing appearance is desired. 


Non-Porous Surface is 
SANITARY, EASY-TO-CLEAN 


The glass-hard, smooth surface of Porcelain 
Enamel has no pores to harbor germs, dirt or for- 
eign matter. Soil is readily removed, usually by a 
damp cloth or with soap and water. This is an im- 
portant property in many industrial applications. 


* * * 


A SPECIALIZED INDUSTRY 
to serve you 


In all parts of the country there are commercial 
porcelain enamelers with efticient plants and 
skilled personnel ready to serve you. They will 
gladly help you design parts to be furnished in 
Porcelain Enamel, and produce parts in the 
quantities you need 


PORCELAIN ENAMEL INSTITUTE, INC. 


1346 Connecticut Avenue, N.W. 


Washington 6, D.C. 
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which lasted 4,000 hr or more gen- 
erally revealed little wear on the sepa- 
rator. A few bearings which ran 4,000 
hr experienced heavy wear which oc- 
curred late in the run. All the bearings 
which failed prior to 4,000 hr revealed 
excessive amounts of wear on the 
separator. 

The excessive amounts of wear in 
the bearings which failed prematurely 
(as judged from the condition of the 
grease remaining in the bearings), was 
one of the factors responsible for the 
noisy operation reported as the cri- 
terion on which some of the runs were 
terminated. 

Results: 

There are at least three numerical 
performance ratings possible for each 
grease. They are useful for determin- 
ing immediate operating procedures 
with motors, and for extrapolating 
possible long range improvements in 
performance of grease lubricated 
equipment. The numerical ratings 
characterize: 

1. The minimum life (reached by 
90 percent of the bearings tested). 

2. The mean life (of all bearings 
lubricated with a given grease), and 

3. The maximum life (as attained 
by the best 10 percent of the bearings 
lubricated with a given grease). 

Item 1 bears directly on the pre- 
liminary establishment of lubrication 
schedules for motors operating with 
maximum outer race temperatures of 
150 C. An examination of the aver- 
age of the 20 percent of shortest runs 
(Table II) suggests that there is little 
difference between the soap-silicone 
greases and the petroleum greases. 
However, the average of the 20 per- 


Table II—Life of Bearings and 
Greases at 150 C. (Summary) 


| Life (hours of operation) | Nam- 

DE 

Grease | Mini- | Maxi- | of 
mum* | Mean | mumțt | Runs$ 


A 
B 


| 202 | 413 | 

| $20 | 1094 | 
| 

| 

| 


C 363 | 798 
D | 189 | 383 
E 196 | 463 

F | 213 |1328 

G | 812 |2710 

H | 373 |1850 | 

I L 329 I359 [ : | 
* Reached by 90% of greases (average of 
lowest 20%) 

t Reached by highest 10% of greases 
(average of highest 20%) 

§ Made with bearings stablized for oper- 
ation of 170° C. 
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Nothing ts as smooth asa 


HOOVER HONED RACEWAY 


Honed Roceways, 
exclusive Hoover 
Construction. 


Micro lapped Chrome 
Steel Balls Accuracy 
within .000025" 


Balanced Retainers. 


Husky Deep 
Groove. High 
Carbon Chrome 
Stee!. Perfectly 
Balanced 
Racewoys. 


shed raceway 
surface magnified 


100 times as used 


other bal 


HOOVER 


BALL BEARING 


| : 





SUDE RULE 
PORTABILITY/ 


CALCULATOR 
ACCURACY! 


CURTA Calculating 

Machines--lowest priced 

complete calculators 
Trae 


Field Work dis- Sales Engineering 
tance ond weight shipping and dis- 
figures count ratios 


At The Board —blue- Inventory totals 
print specifications wherever you 5 


Y In @ special [pete case, the 
or 


Curto model Il calcula eighs 
but 12 oz. Fits easily in briet-case 
desk drawer, jacket pocket, or 
glove compartment 
Life-time anodized finish, engraved 
dials, arctic and tropic-proof all- 
metal construction 
FULLY GUARANTEED 
for complete descriptive Literature 


or 10 DAY FREE TRIAL 


| Write Dept. PE-9 _| 
CURTA Calculator Co. 


3851 W. Madison Street 
Chicago 24, Illinois 
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cent oi longi st runs shows that a sub 
stantial number of bearings lubricated 
with any one of the soap-silicone 
greases operated for six months or 
longer. If a silicone grease did not 
fail at an early period it could be ex- 
pected to have a long life. The failure 
of the remaining tests to run so long 
must be attributed chiefly to uncon 
trollable variations 

The petroleum greases show a con 
centration of test results in some 
specific 200 hr period, but are almost 
uniformly scattered through the rest 
of their characteristic range. The lives 
obtained at 150 C with soap-silicone 
greases, however, show no tendency 
to cluster at any characteristic point 
within the range of 400 to 6,000 
hours. This absence of a characteristic 
life expectancy about which the test 
results are normally scattered may in 
dicate that the condition of the grease 
present was not the controlling factor 
that determined the lives obtained 
This conclusion is supported by the 
observation that soap-silicone residues 


in bearings which operated less than“ 


4,000 hr did not appear, apart from 
contamination with magnetic wear 
products, to have deteriorated beyond 
the point where they could serve as 
lubricants. The need for a vigorous 
research attack on the control of the 
variables in bearing operation that are 
responsible for the large spread in 
test results at 150 C is indicated. 

The soap-silicone greases indicate a 
longer service life in the 125 C range 
than do the petroleum greases. How- 
ever, if the improvements in the for- 
mulation of 
pointed out in a later section are re- 
alized, and if modification in bear- 
ing and housing discussed can bi 


nonsilicone greases 


effected, motors lubricated with suit 
able petroleum or ester-typc greases 
can be operated routinely for 4,000 
hr with maximum outer race tempera- 
tures of 125 C. Greases for such serv- 
ice, however, must be given adequate 
functional testing before acceptance 
Very wide differences in life at 125 C 
may be expected from the various 
greases now qualified under specifica- 
tion AN-G-5a. 

Not enough data were reported on 
the performance of the program 
greases at 100 and 80 C to permit 
significant estimates of the life that 
may be expected with each lubricant 
at these lower temperatures. Pre- 


1 “Ol 


Treats More Square 
Feet Per Gallon 


Luster-on Khaki or Olive 
Drab offers up to 3500 square 
feet per gallon of treated 
work. Why settle for less? 


on 
Gives More Hours 
of Resistance 


Luster-on and baked lacquer 
offer up to 1000 hours resist- 
ance on your bright finishes to 
100% 120°F. 
Corrosion protection is phe- 
Why 


humidity at 
nomenal. settle for 
less? 

You don’t have to settle for 
less if you always specify 
Luster-on — the original pas- 
sivating cold bright dip for 
zinc; also available for Khaki 
or Olive Drab protective 
finish. Gives uniform paint 
bond for die castings. 


"Tbe first in the field and still 
tbe leader." 


Write for free data sheets and send a 
part for free processing. 
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POPE 


PRECISION SPINDLE 


tiny 


— 


od 


—* 


The picture shows you why this 
Spindle has swept the field for 6" x 
18” surface: grinder application (pro- 
ducing finer finishes at lower cost) — 
and why it has been promptly drafted 
for hundreds of other jobs. 


There are many types of bear- 
ings but none can approach the 
superb combination of rugged- 
ness and precision found in the 
double row cylindrical roller bear- 
ings you see in this Spindle. They 


T 
d 


à D 
B 
' "| 
atl d 
y" - 
y 
" E 
Ld 


D 


Super Precision 
Roller Bearings 
Separate 


Thrust Bearings 


have tremendous load carrying 
capacity, produce a superior fin- 
ish and assure long, trouble-free 
operation. 

Note the thrust bearings. There is no 
endwise movement of the shaft in 
either direction. 

Spindles have the Pope System of 
lubrication and are dynamically bal- 
anced in full assembly. 

Applicable to all new grinders and 
to those now in service. Write for 
price and delivery. 


No. 95 


POPE MACHINERY CORPORATION 


aid (01d 9 


PRECISION SPINDLES 
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THERE’S MUCH THAT’S NEW 
IN THE FIELD OF MAGNET 


WIRE 


OUR SPECIALIZED 
EXPERIENCE | 
MAY BE HELPFUL 


Today, with many new tfpes of insulation 
available . . . new standard§ and specifications 
. new test and quality control procedures... 


manufacturing specialists may 

deciding the best type of wi 

particular applications. 3 
i 


e very helpful in 
to use for your 


Wheeler’s 43 years of muy as magnet wire 


Wheeler, as a division of Thé Sperry Corpora- 
tion, has developed an engineering staff excep- 
tionally skilled in the magnet wire needs of 
precision electrical and electronic equipment 
manufacturers, with special emphasis on the 
smaller wire sizes and close control of electrical 
specifications. Production-wise, our exceptional 
facilities carry through from raw copper wire to 
the finished, insulated and tested product... 
under one roof and under one high standard of 
quality control every step of the way. 


Your problems in Magnet Wire may safely be 
entrusted to our experts . . . whether standard 
or special . . . and including completed coils, 
transformers and other wire-wound components. 
We welcome your inquiries. 


MAGNET WIRE 
COILS 


SEND FOR 
NEW MAGNET 
WIRE SHEETS 


We will be glad to 
send you this practical 
engineering data fold- 
er. Just give us an 
outline of your stand- 
ard or special needs. 


COMMUNICATIONS 


EQUIPMENT 


WHEELER masonn 


MAKES THESE PRODUCTS A 


THE WHEELER INSULATED WIRE COMPANY, 


Special 


Inc. 


Division of The Sperry Corp. © 1103 EAST AURORA ST., WATERBURY 20, CONN. 
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liminary data reported by the Engi- 


| neering Experiment Station in October 


1949 indicate clearly that at 90C to 
100 C a life of 15,000 hr without 
rclubrication may be obtained with 


| several soap-petroleum high-tempera- 
| ture greases, as well as with all three 


of the silicone greases studied. 


Seizing in Metal Wear 


Abstracted from "Mechanical Aspect of 
Seizing in Metal Wear" by Harry Czy- 
zewski, a paper presented at the ASME 
1953, Semi-Annual Meeting. 

THE PURPOSE OF THIS PAPER is to 
present the mechanical aspect of seiz- 
ing in metal wear that accounts for 
the observed phenomena in accelerated 
mechanical abrasion. The mechanical 
analysis also explains the failure of 
externally lubricated alloys to equal 
the performance of 
alloys. 

When a particle abrades a surface, 
a definite relationship exists between 
the dimensions of the abrading par- 
ticle and the track or furrow left on 
the abraded surface. The mechanical 
abrasion may be classified as: (A) 
Normal; or (B) Accelerated. 

In normal mechanical abrasion, the 
track left by the abrader, except for 
elastic recovery, has a profile the same 
as the profile of the contacting part of 
the abrader. There is little difference 
in response to normal mechanical 
abrasion between self-lubricated and 
externally lubricated alloys. 

In accelerated mechanical abrasion, 
the track left by the abrader has a 
larger profile than the profile of the 
contacting part of the abrader. 

For the purpose of this paper, the 
author defines “seizing” as the state 
in which the relative motion of the 
opposing metal parts is stopped, be- 
cause the track increases in profile to 
the extent that further propagation of 
the track requires more translational 
energy than is available in the system. 
"Galling" may be defined as arrested 
seizing; that is, the increased track 
profile becomes constant or decreases 
with continued propagation of the 
track. 

Self-lubricated alloys vary markedly 
from externally lubricated alloys. Self- 
lubricated alloys have less tendency to 
seize and suffer less damage when gall- 
ing does take place. This superiority 
is generally attributed to lubrication. 


self-lubricated 
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at 30,000 feet over 
Enemy Territory 


Pilots of Republic F-84F 
Thunderstreaks Depend on 
Soreng Solenoid-Operated Valves 


to Change Fuel Tanks . . . Mission accomplished . . . time to head home . . . fuel gauge 
| reads “empty.” The pilot flicks a switch . . . and a small valve 
1 takes over—cuts a full tank into the fuel line without inter- 
^ y ruption of flow. . > 
A Not just an ordinary valve—but a specially designed Soreng 
Solenoid-Operated Valve. Engineered to the exacting specifica- 
tions of the Air Force for the famed F-84F Republic Thunder- 
streak. It’s built to Soreng’s own high standards— built to work, 
without fail. 
Like all Soreng electrical components, Soreng solenoid-operated 
valves are custom-designed, custom-engineered and custom-built at 
production line prices in our own extensive plants. Here at Soreng 
—with more than a quarter century of experience—we have the 
engineering talent and research facilities to help you develop depend- 
able electrical components for your product. Why not get all the 
facts—now? 


Eastern Representative Western Representative 
O. K. Gardner Company Burla Engineering Company 
8-219 General Motors Building 1124 North LaBrea Avenve 
Detroit 2, Michigan Los Angeles 36, California 


* PRODUCTS CORPORATION 


l osea Soreng Ave., Schiller Park, Ill. (Chicago Suburb) 


PLANTS: SCHILLER PARK, ILLINOIS * FREMONT, OHIO g SPRING VALLEY, ILLINOIS 
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| ada air — 
as hydraulic 


CYLINDERS 


EASIER to install, 


and service on any 
application! ~~ 


Free from projecting tie rods and end caps, O-M Cylinders | 


slip easily into deep recesses in machine bases. Of All-Steel 
construction (no castings), they can be turned down to fit in 
close quarters. They are easily disassembled without wrenches 
due to internal-locking key. No gaskets to replace when re- 
assembled. And O-M Cylinders “Fit Where Others Won't"! 
They have the lowest coefficient of friction of any cylinder. 


All end plugs are tapped for universal mounting. The complete | 


range of mounting brackets are interchangeable bore for bore. 


Available in a complete range of sizes (1'4" to 8 bores), 
with standard, 2 to 1 and oversize drive rods. Completely 
interchangeable parts. 


14-day delivery on most sizes 


\ Send today for FREE catalog and complete 
\ set of 14 and \4-scalo templates showing 
all cylinders and mounting brackets. 


MAIL COUPON NOW! 


MILLER 
ORTMAN machine co. 
1218 150th Street * Hammond, Indiana 
(_] Please send latest O-M catalog. 
Name 
Company 
Address 


City Zone .. State 


EI — — — — — — — ee ee ee oe ee 
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[_] Please send complete set of templates. i 

l 

l 

I 

l 
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Most efforts by external lubrication, 
however, fail to duplicate the resist- 
ance of the self-lubricated alloys to 
the incipience of galling. Especially, 
the decreased damage from galling. 

When seizing is initiated in metal- 
to-metal wear, it is 
change has occurred from normal to 
accelerated mechanical abrasion. In 
this paper, the author 
method of analyzing this change quali- 
tatively in terms of stress distribution 
at the point of contact. 


evident 


The adoption of the mechanical in- | 
terpretation of accelerated mechanical 
abrasion would provide a principle | 


upon which to design surfaces of “en- 
gineered roughness.” Many instances 
of the significance of such engineered 
roughness are known in practice. 
The importance of graphitc-flake 
size, shape and distribution in gray 
cast-iron application is well known. 
From the standpoint of self-lubrica- 


| tion, the dimensions of the “lubricant 
reservoir" would not be too critical. 


In practice, the graphite-flake classifi- 
cation is controlled closely for such 
parts as piston rings, cylinders and 
other wearing-surface applicctions. 
For proper wearing-in Jf many 
metal parts, it is mecessary to have 
good resistance to accelerated mechan- 
ical abrasion. In most industrial ap- 
plications, the mechanical effect is 


| complementary to the lubrication-film 


effect of separating the surfaces, but 
somewhat decreases the importance 
accorded to the lubrication effect alone. 


Hydraulic Fuses 


Abstracted from “Hydraulic Fuses . . . 
What Are They? How Do They Work?” 
by Harry Hedland, Director of Engineer- 
ing, Waterman Engineering Company, 
Applied Hydraulics, June 1953. 


HYDRAULIC FUSES are devices that act 
automatically to protect main power 
supply lines or sub-systems in hydrau 
lic circuits against leaks or failures. 
Fuses may be used to isolate ruptured 
circuits; they offer the maximum pro- 
tection against fire hazards and com- 
plete loss of fluids in hydraulic sys- 
tems. 

Of the many types of hydraulic 
fuses, two have been accepted to the 
extent that the services have issued 
standard drawings to cover them. Re- 


| quired to conform, performance-wise, 


to specification MIL-F-5508, these two 


that a | 


presents 4 | 


REDUCES 
CERVICE CALS” 


—says LYNCH CORPORATION 
Toledo, Ohio 


"LUBRIPLATE qu d reduces 

unnecessary wear and prolongs 
the life of machines. It has reduced 
customer calls for service to a mini- 
mum. Our Service Engineers can read- 
ily spot machines that have had other 
than LUBRIPLATE Lubrication, as these 
machines do not give the service they 
should." 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page 'LUBRIPLATE 
DaTA Book”’. .. a valuable treatise on 
lubrication. Write LUBRIPLATE DIvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 


Aw oe * “uF n. 
E LUBRICAT! ! 
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a 


Refrigeration & Air Conditioning Electrical Generation 


@eeeeaeeeeao eo ts 
@eeeeeeoeoeoeeeeeee0 


d 
Electric Motors 
for every indusfry 
When you need electric motors . . . in any rating, or 


frame type... one or a thousand . . . always look for 
the Fairbanks-Morse Seal. For over 120 years it has 


Air Compressing stood for the finest in manufacturing integrity to 


all industry. 
Fairbanks, Morse & Co., Chicago 5, Illinois. 


Fairbanks-Morse 
Synchronous Machinery for 
all power generation and 
large drive applications. 


D. C. Generation 


(e FAIRBANKS-MORSE 


: a name worth remembering when you want the best 
Paper Processing 


ELECTRIC MOTORS AND GENERATORS + DIESEL LOCOMOTIVES AND ENGINES - RAIL CARS + PUMPS + SCALES - HOME WATER SERVICE EQUIPMENT * FARM MACHINERY * MAGNETUS 
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motor parts set 


powers the 


COMMIN 


ball-rite drill 


ou. Cam +202 0. motor 


EMC and CYCLOHM Fractional H. P. Motors 


Universal and Direct Current 1/1000 to 1/2 h.p. 
Shaded Pole 1/2000 to 1/8 h.p. * Induction 1/1400 to 1/4 h.p. 
Dynamotors ©® Blowers © Motor Parts Sets © Gear Motors 


Cummins-Chicago Corp., nationally famous manufacturer 
of business machines and portable tools, has selected EMC 
Model 150 motor part sets for the new Ball-Rite 44 Drill. 


Mr. Otto Downer, Vice-President and Chief Engineer for 
Cummins, states: “The ‘Heart’ of the Ball-Rite 44 Drill (for that 
matter, any Cummins drill) is the motor. We find that the 

EMC motor meets our exacting requirements with respect to 
workmanship, durability and excellent performance 


under heavy work load.” 


EMC and CYCLOHM fractional h.p. motors, motor parts 

sets, dynamotors and blowers are used by hundreds of leading 
manufacturers for hundreds of applications — purtable 

tools, business machines, sewing machines, electronic equipment, 
jet aircraft, radar and others. If you have an application 
requiring fractional motors, check with Howard today. 


HOWARD 


DEPT.PE-6 + HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 


pivisions: EY(evectaic motor corr. CEY cvcronm motor cone. 
RACINE ELECTRIC PRODUCTS 
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the "Quantity Measuring" type and 
differ in the means of resetting. The 
quantity measuring fuse is a device to 
measure the volume of a fluid. It acts 
as a delayed action check valve—pass- 
ing the amount or volume of fluid re- 
quired to perform a given operation, 
but closing if the subsystem demands 
more than a normal quality of fluid 
due to leaks or a ruptured tube. In 
normal operation, however, with the 
fuse calibrated for slightly more vol- 
ume than the working capacity of the 
subsystem which it serves, the fuse will 
never close. The signal for this type 
of fuse to close is an above normal 
volume of flow. This type of fuse can 
be, and is, successfully applied to cir- 
cuits involving fixed displacement ac- 
tuating cylinders or fluid motors of 
limited motion. These fuses operate at 
flow rates of from one-tenth gpm up 
to, and occasionally, exceeding 12 
gpm. Fig. 1 shows typical volumetric 
capacity vs flow rate curves for various 
standard capacities under various con- 
ditions. 

The type 1 hydraulic fuse or AN 
6281 is designed to reset itself by an 
internal spring mechanism, provided 
the capacity of the fuse has not been 
passed or whenever the pressure on 
the two ports is equal. This type will 
remain open unless an above normal 
volume of flow passes through it. 

The type 2 hydraulic fuse or AN 
6282 is designed to lock itself in a 
partially fused position when flow 
ceases and to remain locked in that 
position until flow is resumed. The 
advent of reverse flow will reset the 
fuse. 

An advantage of the type 2 design 
is that when used in a circuit where 
a partial cycle is made, the volumetric 
capacity of the fuse is reduced. Such 


+ 70 Unrestricted flow 
+70 Restricted 3000 psi 
-65°F 


o S8 58 8895 


Percent of roted volumetric capocity 


38 8 


8 IO 12 14 
allons per minute oil flow 


Fig. 1—Typical volumetric capacity vs 
flow rate curves for various standard ca- 
pacities under various conditions. 
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Look how many ways 
you can package 
with polystyrene 


IRST, crystal clear polystyrene al- 
F lows your product to be seen and 
examined, yet protects it from dam- 
age by handling. 

Where your product permits, the 
base of the package can be molded 
to form an appropriate stand or 
setting, thus lifting your product 
away from its background to catch 
the eye of a potential buyer more 
quickly. 


When the magic of color is added 
to the base, the sales appeal of your 
product in a polystyrene package is 
even more powerful. 

Packages made of Koppers Poly- 
styrene are strong and sturdy, will 
not deteriorate with time, and offer 
the consumer a permanent container, 
either for your product or for other 
articles. The dimensional stability 


of Koppers Polystyrene assures a 


close fit of related parts, and permits 
use of either metal or plastic hinges. 
Molding with Koppers Polystyrene 
is fast, easy and inexpensive . . . re- 
sulting in a lowunit cost per package. 

Koppers has many types of poly- 
styrene that are suitable for packag- 
ing applications. Write to us today 
for specific information about the 
polystyrene that will add maximum 


sales appeal to your product! 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


LE 
KOPPERS 


bd 
e 


Pp 
S Guaranteed by S^ 
Good Housekeeping 
ie «* 


45 apvrenste W 


KOPPERS COMPANY, INC., Chemical Division, Dept. PE-93, PITTSBURGH 19, PENNSYLVANIA 


SALES OFFICES: NEW YORK 
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applies 

also 

to 
"fabricated" 
wire 

cloth 

inserts 


Our slogan, Newark for Accuracy, has long been known to users of bulk wire 
mesh cloth, wire space cloth and wire filter cloth. It is now becoming more and 
more familiar to users of parts fabricated from wire cloth made by a fast- 
growing division of our company. 


These parts, similar to those illustrated, are fabricated or assembled for our 
customers by skilled workmen in our large department specializing in this work. 
We are equipped to handle small lots or in production quantities of anything 
from large jet intake screens to tiny fuel pump strainers 


We shall be glad to quote on your requirements; and, if necessary, our experi- 
enced engineers stand ready to assist you in the design of the part so as to 


make the best use of the mesh and to assure the most economical manufacture 
of the, part as a whole. 


Remember, since we weave the cloth used, and do all the necessary cutting, 
fitting, stamping, punching, forming, binding, welding and soldering, there is 
only one responsibility . . . OUR responsibility . . . to deliver parts that live up 
to our slogan — Newark for Accuracy. 


ewark 
ire Sloth 


COMPANY 


Product Engineering 


Engineering Abstracts continued 
action is of particular value when the 
fuse is used in conjunction with a 
large volume cylinder that might be 
extended over long periods of time 
with pressure maintained. Because 
the cylinder is extended, the fuse ca- 
pacity has been nearly passed, and 
the line is vulnerable because it con- 
tains fluid under pressure. However, 
if such a line is ruptured, only a few 
cubic inches of fluid will be lost be- 
fore the line is isolated by the fuse. 

Either the type 1 or type 2 quan- 
tity measuring fuse can be utilized 
effectively as a fire prevention device. 
A typical example of such application 
would be on an aircraft cowl flap 
cylinder where flexible hose is used. 
Should the hose fail, as it does often, 
the fuse would limit to a minimum 
the amount of fluid that is sprayed 
into the engine compartment. 


Components Department 
Aids Project Engineers 


Abstracted from “Components Depart- 
ment Aids Project Engineers" by S. 
Kramer and S. Gurian, Radio Receptor 
Co. Electronics, August, 1953, p. 141. 
INCREASING DEMAND by the govern- 
ment upon civilian contractors and 
industry to produce government ma- 
terial and equipment has brought 
about a new problem, that of govern- 
ment-contract administration. The 
government requires and demands 
stringent adherence to the many di- 
verse specifications under which the 
contract is awarded. 


Specifications Problem 


Under the project-engineer system, 
the project engineer, being responsible 
for the entire job, is faced with an 
insurmountable load of .specifications 
to which he must adhere. Not only 
must his design meet specifications in 
operation, but the components and 
parts that go into the final manufac- 
ture of the ovérall equipment must 
also conform to their individual speci- 
fications. As a result, a great many 
man-hours that would normally be 
devoted to design work by the project 
engineer are spent delving into spec- 
ifications, interpreting them and carry- 
ing on correspondence with the 
government agencies concerned for 
waivers and deviation approvals. 

By divorcing the project engineer 
from responsibility for compliance 
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Illustrated here you see a few typical examples of thousands 
of Steel-Weld Fabricated parts and assemblies produced 
and machined by Mahon for hundreds of manufacturers of 
heavy machines and other mechanical equipment. If parts of 
your product could be redesigned and produced to better 
advantage through Steel- Weld Fabrication, or, if you require 
a limited number of large heavy pieces, in which pattern costs 
are a consideration, you can turn to Mahon with complete 
confidence . . . personnel and facilities are available within 
the Mahon plant to do the complete job from drawing board 
to finished machining. You will find in the Mahon organization 
a unique source with complete ultramodern fabricating, 
machining and handling facilities to cope with any type 
of work regardless of size or weight . . . a source where 
skillful designing and advanced fabricating technique 
are supplemented by craftsmanship which assures a 
smoother, finer cppearing job embodying every advan- 
tage of Steel-Weld Fabrication. See Mahon's Insert in 
Sweet's Product Design File, or write for further information. 


TEP BP. C. Bà 0o" COARBPTPAUM 


DETROIT 34, MICHIGAM 


Any Purpose 
— — g ET T 
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with all specifications other than those 
directly related to the design of thc 


equipment, at least one-half more of 
THAT MISCO PARTS ARE USED IN THE his time can be put into actual design. 
Responsibility for meeting the other 


EERE aA Le LR- So specifications is turned over to a 
group designated with the sole respon- 
5 T R AT O F oO E T R F & S sibility of contract administration. Its 


prime functions are to provide the 
project engineer with sufficient in- 
formation about the specifications on 
his particular contract and to handle 
all of the administrative and engine r- 
ing functions other than those strictly 
concerned with design. This includes 
contract analysis, approval of com- 
ponent parts, waivers, deviations, 
descriptive patterns, drawing specifica. 
tions and supplying a flow of com- 
ponents, materials and processes ac- 
ceptable to the government agency 
concerned for use in this end equip- 
ment. This group is called the com- 
ponents group. 


Organization of Group 


< Its EIGHT The chief components engineer is 
Powerful PRATT & WHITNEY AIRCRAFT J-57 responsible for the function of the 


entire group. He also serves as the 
Engines employ INVESTMENT CASTINGS by liaison man for dealing directly with 
representatives of the government 
agencies concerned, and is the final 
review point for all parts, materials 
and processes employed in this par- 
ticular project. 
The contract administrator is re- 
sponsible for analyzing the contract, 
picking out all the specifications that 


. d : c are part of the contract, and collecting 
Today, when aircraft and aircraft engine builders all subsidiary specifications. 


alike demand the utmost in dependable precision The specifications engineer is re- 
castings, they look to Misco for accuracy, large sponsible for completing component 
drawings so that the specifications in- 
clude all of the government standards 
Pioneers in the precision casting of heat and corro- for finishing, material, processes, 


i id i : workmanship, marking and other de- 
sion resisting metals, Misco has years of experience 


tails. 
in this highly specialized field. The prime respoasiblity of the 
The Misco Precision Casting Process, with rigid a ee —— O 


: ó i flow of approved components for use 
dimensional and metallurgical control, X Ray and in the equipment. 


Zyglo inspection, affords every assurance that Test results are recorded in the 
customer requirements are met. | form of an engineering sample re- 
port that is ultimately transmitted to 
the procurement department. 
y B — Gre a The parts analyst heads a section 
LE , 7 IM La C | responsible for the complete descrip- 
MUM OM "t — tions of the component parts used in 
WHITEHALL, MICHIGAN the overall equipment, along with pre- 
i ts lists fe is 
PLANTS AT: DETROIT AND WHITEHALL, MICHIGAN — OFFICES IN ALL PRINCIPAL cimes Pa*ation of parts lists, preferred lists 


for procurement, processes, bills of 
TELEPHONE: WHITEHALL 2-1515 materials and nomenclature. 


The existing purchasing depart- 


PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 


volume, and substantial production savings. 
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COOLING OFF 


... may hold an idea YOU can use! 


Imagine cooling the fevered red head 
of a truck engine valve from 13009 F down to 10009 F! 


And doing it 900 times every minute. 


That's what the charge of sodium we seal into the hollow steel 


VALVE DIVISION stems of heavy-duty Thompson valves does. 


qhompson It quickly and continuously carries away the red-hot heat of 


exhaust gases in truck engines, aircraft engines, 
1 roducts, Inc. any engines that operate under heavy-duty service. 


DEPT. VE-9 + CLEVELAND 17, OHIO : . l 
Wherever you are using steel parts at high temperatures, 


E the principle of sodium-cooling in the Thompson manner 
can probably be used to increase life, 


cut costs, improve efficiency. 
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A STRONG POINT 
with MARS 


SAVE TIME AND MONEY 


Sharpener 
in push- 
button 


head 


AIE 


asa 


a] 


SHNVW 


i 
| nl 
= 
E: 
e 
|x 
Z 
= 


Individual 
parts 
replace- 


€ 


Save considerable time, 
money and effort by 


using imported MARS- 
LUMOGRAPH products 


Whether you use 2886 
MARS-LUMOGRAPH wood 
cased pencils, or 1001 MARS- 
TECHNICO lead holders* with 
1904 MARS-LUMOGRAPH rifled 
drawing leads, you have the prod- 
uct of 300 years’ experience in 
Superior pencil craftsmanship. 
See your dealer today 


*The 1001 MARS- 


TECHNICO has a sharp- f 
ener concealed in the JA 
push-button cap, can Wa E 
be easily ond com- 
pletely disas- 
sembled and has 
individually 


c 


replaceable 


«oowu2341» Di« 


Leads in 
18 degrees, 
rifled for 
perfect grip 


SINCE 1662 


J.S. STAEDTLER. INC. 


C 


* 


3 3 


55 Worth Street 
I3. N.Y 


MADE IN GERMANY 


NEW YORK 
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ment retains all of its normal func- 
tions, except that it limited to 
procuring components that have in 
dividually been tested and approved 
by the components group 


IS 


Comparison of Systems 


Where the project engineer is in 
dircct relationship with the govern- 
ment engineers, one project may get 
approval for a particular component 
while the project for another agency 
is denied such approval. This means 
that the production line must segre 
gate its output for individual waivers, 
necessitating individual stock control 
systems, individual procurement and 
parallel assembly facilities. The new 
components-department system elim: 
nates this. 

In the project-engineer — system, 
when a particular component is rc- 
quircd to fit design needs, the project 
engineer must investigate the ability 
of the compoacnt 
produc 


manufacturer 
this component according to 
government specifications, and must 


to 


gain approval of the component by 
the government agency for which his 
project was Under the 
components-group setup, these prob- 
lems are relayed instead to the stand- 
ards engineer 


designed. 


He maintains a catalog 
of acceptable components for use on 
military equipment. 

The specifications engineer is able 
to provide a certain amount of uni- 
formity throughout the organization 
in the choice of components by estab- 
lishing so-called preferred lists of ac- 
ceptable components. In addition, he 
raises the general level of standards 
for the entire organization by devoting 


| a good part of his time to weeding 


out those components that are gen- 
erally inferior to present engincering 
practices. 

The specifications engincer also sup- 
plies uniform manufacturing drawings 
that can be used by all project engi- 
neers at the same time. Usually one 
drawing takes the place of twelve or 
more individual drawings and satisfies 
the requirements of all projects simul 
taneously. 

The parts section provides the same 
type of saving of time and energy in 
the sense that a description for a part 
is written once. It is necessary only, 
in order to bring out a tabular list of 
parts, to review part descriptions, col- 
late the masters and run off a set to 
make a new tabular list of parts 
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FLEXIBLE COUPLINGS. 


for Power Transmission to 
avoid Costly Shut-Downs 


DISTINCTIVE ADVANTAGES 
EXPLANATION 


Requires No Attention 
Visual Inspection 
While Operating 


No Wearing Parts 
NO LUBRICATION Freedom from Shut-downs 


No Loose Parts 
All Parts Solidly Bolted 


NO BACKLASH 


CAN NOT 
“CREATE” THRUST 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Original Balance is Maintained 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 


Thomas Couplings 
are made for a wide 
range of speeds, 
horsepower ond 
shaft sizes. 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


omnes TS tag Gar aw 


Engineering Catalog No. 51 


THOMAS FLEXIBLE 
COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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The Bellows Electroaire* Valve offers design 
engineers a simple, low cost way of providing 
positive electrical interlock of pneumatic circuits. 


This unique 4-way directional valve is air-pow- 
ered but electrically controlled. The incoming 
high pressure air does the actual work of shift- 
ing the valve. Two built-in sealed solenoid con- 
trol units act as "triggers" to release and direct 
the air pressure. The solenoid units operate on 
a momentary impulse of 8 volts. 


The result: an air control valve so compact that Write for these 


it fits in the palm of a hand; so complete, it 
incorporates within itself slide valve, solenoid 
controls, and twin speed controls; so safe it can het d . 

n . P ; h Wiring diagrams, technical 
be wired-up with ordinary bell wire without data, case histories, etc., on 
electrical hazard of any kind. the Bellows Electroaire Valve, 

Bellows Air Motors, and other 


IS IT FAST? Bellows pneumatic equip- 


h ili f s . ment. Ask for Bulletins AV- 
Foster thon the speed ability of any present day air cylinder 300 ond CL-50. Address Dept. 
POSITIVE? PE953, The Bellows Co., 
It is self-adjusting to any air pressure from 5 to 150 Ibs. Akron 9, Ohio. In Canada, 


DURABLE? — ———— 
The solenoid control units are guaranteed against burnout — — — 


Service records of 30,000,000, 40,000,000, even 50,000,000 cycles —“ West, Toronto 18, 
are not uncommon. anada. 


Jontnolled- Ain- Power 


FOR FASTER, 
SAFER, BETTER PRODUCTION , 


*Patent Pending. TM Reg 
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GET NYLON DESIGN ADVANTAGES 
WITHOUT MOLD COST 


STRAIN 





design with 


POLYPENCO NYLON | 


ROD, STRIP, TUBING | 


Would you like to use nylon's advantages of light weight, 
mechanical strength and abrasion resistance without costly 
tooling ? Then machining or blanking from POLYPENCO stand- 
ard shapes provides the answer. 


You get design flexibility too because you have no big mold 
investment. Design changes can be made quickly without the 
delay or expense of a new mold. 


OTHER POLYPENCO NYLON ADVANTAGES 


TECHNICAL HELP— in application of material and method of fabrication. 


QUICK DELIVERY — stock shipment of most standard sizes. 


READILY FABRICATED—on standard tools — lathe, punch press, automatic 
screw machine. 


For technical data or prices 
write fcr latest bulletins. 


POLYPENCO NYLON 


nylon and teflon* 


shapes, finished parts 
also available to your specifications 


The POLYMER CORPORATION of Penna. * Reading, Penna. 


In Canada: C-H Engineering Company * Montreal * Toronto 
* registered trademark of the Du Pont Company 
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GAGE 
TRANS- 
DUCERS 


For Measurement 


and Control 


This 28-page Special Editorial 
Report from our November 1952 
issue will give you the most up- 
to-date details on strain gages 
and this design tool’s great 
versatility. 


The first of five sections in 
this special report covers the 
two classes of gage—bonded and 
unbonded, types of bridge cir- 
cuit, amplifying and recording 
equipment and the systems 
combining these components. 
The four remaining sections 
take up the different types of 
transducers designed specifically 
for measuring pressure, flow, 
weight and displacemenv. Case 
histories follow each transducer 
section to illustrate some of the 
more unusual applications for 
strain gage transducers. 


Copies available at 35 cents each. 


READER SERVICE 
DEPARTMENT 


Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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Mclouth 


STAINLESS 


tee 


For the product you make 
today and the product you 
plan for tomorrow. 


McLouty Stee. Corporation 
DETROIT, MICHIGAN 


Manufacturers of Stainless and Carbon Steels 





Here's how MMM 

molds "MULTIPLASTICS PARTS" 
for One-Source-Service in 
Production Manufacturing 


Camera reproduced by courtesy of 


Herold Manufacturing Company 


(1) MMM Customolded Camera Components... 


MMM molders and mold makers are long on experience in producing custom 
parts to meet the requirements of fast precise production line assembling. And 
continuous research with new materials and new techniques qualifies MMMolders 
to produce the part to fit the function. From the plastic lenses to the plastic hous- 
ing this 11 piece production is an example of how it's done. Let us do it for you. 


What's your production problem? 


COMPRESSION AND INJECTION MOLDED PLASTICS 


4628 Fullerton * Chicago 39 


eMidwot eWelding ano eManufactaring comPany 


Aol otor Part 
ertronic Parts Molded Motor 
ustom Plast Electro 


this coupon 
attached to 
letterhead 
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MMMolded Phenolic Back & Bottom 
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MMMolded Polystyrene Cover 
and Acrylic Viewing Lens 


MMMolded High Impact Polystyrene 
Film Cage 


MMMolded Acrylic Sighting Lens 
and Butyrate Lens Mount 
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MMMolded Phenolic Flash Gun Housing 
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MMMoided Butyrate Taking Lens Mount 


MMMolded Phenolic Sides 





Check JOHNSON 


’ 


2. — ni 
a "flde CLUTCH 


or the same money 


BECAUSE... 
it’s the only clutch 
with SEPARATOR 
SPRINGS that prevent 
heating in both HORI- 
ZONTAL and VERTI- 
CAL installations. 


For some time there has been a de- 
mand for a single disc clutch for pos- 
itive control of power transmission 
in the field of light machinery . . . a clutch that would stay cool on 


the job in both horizontal and vertical installations. This is “it.” 


If extreme compactness is not an essential, the Johnson No. 350 
(3 h.p. max.) and No. 450 (6 h.p. max.) will meet or beat com- 
petition ...as a better clutch at a competitive price. They incorpo- 
rate most of the design principles of our Maxitorq multiple disc 
...and except for compactness and capacity, you will find them 
tops in their field. (Please read column at right...‘Frankly Speak- 
ing”... for use recommendations.) 


Several driving combinations are available, including V-belt. A 
simple hex key frees the knurled ring for easy manual adjustment. 
The “floating” disc prevents drag, abrasion, and heating in neutral. 
Machine and product designers will solve many problems in the 
light machinery field with this new Johnson single disc Clutch. 


Send for Bulletin No. 250-PE-9 


THE CARLYLE JOHNSON MACHINE CO. 
MANCHESTER CONNECTICUT 


6css3 


Product Engineering — September, 1953 


SPEAKING 


Because of a large backlog of orders, The 
Carlyle Johnson Machine Company found 
it necessary to postpone the announcement 
of the new Johnson Single Disc Clutches. 

Now, with added equipment for high 
speed production, it is possible to produce 
and ship the new clutches without undue 
delay. In fact, small orders or units for try- 
out in new machines will be forwarded at 
once. Design features make the Johnson 
especially suitable for installation in the 
following machinery: 

Accessory Drives, Air Compressors, Bag 
Making, Boat Drives, Bread Wrapping, 
Chain Drives, Combines (farm), Convey 
ors, Crop Seeders, Cultivators, Dusting Ma 
chines, Feed Grinders, Floor Scrubbing, 
Fruit Cleaners, Gasoline Engines, Genera- 
tor Drives, Hay Balers, Hoists, Loaders, 
Lawn Mowers, Milk Coolers, Mixing Ma- 
chines, Motor Scooters, Packaging Machines, 
Paper Shredders, Power Fans, Power Saws, 
Power Take-offs, Pumping Equipment, 
Sand Spreaders, Sewing Machines, Sheep 
Shearers, Spraying Equipment, Textile Ma- 
chinery, Threshers (small), Tobacco Ma 
chinery, Tool Grinders, Tractors (garden), 
V-Belt Drives, Vegetable Sorters. 

Naturally, these are but a few of the pos- 
sible app'ications for the Johnson Single 
Disc Clutch. The field is wide open, with 
new machinery constantly being developed 

Included in the driving combinations are 
Gear Tooth, Bolted Plate, Pulley Type, Hub 
Adapter, Cut-off Coupling Adapter, Single 
V-Belt Pulley Drive, and Double V-Belt 
Pulley Drive. 

Carlyle Johnson engineers offer their engi 
neering assistance in cooperation with your 
engineers and machine designers to develop 
the correct solution of your power transmis 
sion requirements. Write to Frank R. Simon, 
The Carlyle Johnson Machine Co., Man 
chester, Conn. 
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SPONGE 
RUBBER 
Insulates against ) 
Heat or Cold 
Dampens Sound ) 
Absorbs Shock 


Controls Vibration è 
Prevents Skid ) 


DUTCH 


BRAND 
Sponge Rubber 


AIDS IN SOLVING MANY MANUFACTURING PROBLEMS 


Meets ASTM Specifications. 

Available in Four Densities ... Five Colors... 
in rolls, sheets, strips with or without 
adhesive . . . die cut forms. 

DUTCH BRAND Sponge Rubber is carefully manufactured and is 
fresh, live and of top quality. Available in rolls, sheets, strips or in 
special die cut forms or custom molded pieces to meet manufac- 


turing needs. The availability of five colors is a big assist in | 


working out product appearance. Because of its characteristics it 
serves many purposes in product manufacturing. Being available 
coated with adhesive or without simplifies production in many cases. 


If you are now using sponge rubber in conjunction with manufac- 
turing or are thinking of doing so, it will pay you to have full 
information on DUTCH BRAND Sponge Rubber. 


DENSITIES Here are a Few of the Many 
i i Uses For Sponge Rubber Today! 
ASTM S ficat 
Natural Rubber No. D1056-5T * Cushion vibration 
3832 Soft Density RN11 . —— squeoking and wear 
i * Dampen sound 

. 4022 Medium density RN12 e Absorb shock 

4030 Firm Density RN13 i 


* Seal joints 
4031 Hard Density RN14 * Make gaskets 


Neoprene * Mount delicate instruments 
3399 Soft Density sci! * Prevent skid 
3394 Medium Density — SCI4 * Set glass in metal frame 
COLORS Insulate against heat or cold 
1. Brown 2. Gray 3. Red 4. Green 5. Black 2 m metal to — „e à 
Other colors — quantities  , d GU. — 


* Prevent friction 
THICKNESSES * Prevent leaks 


Vg inch to 1 inch inclusive + Other specification requirements 


REQUEST SAMPLES ON YOUR LETTERHEAD 


VAN CLEEF BROS. [NC. 


7800 WOODLAWN AVE LJ CHICAGO 19. KLINOTS 


LONG 
LIFE 
LINK 


Diefendorf gears are en- 
gineered to give top 
performance and long 
satisfactory use. Your 
assurance that any prod- 
uct geared by Diefen- 
dort will stand up well 
in service. All type gcars 


—all materials. 


Diefendorf engineering 


help is always available. 


DIEFENDORE GEAR 
CORPORATION 


Syracuse, New York 


DIEFEND‘O:AF 


GEAR S 
Kominent bber hecham- 


“M-B” Automatic Air Line 
FILTER, REGULATOR 
and LUBRICATOR Assembly 


“Your ‘Sentinel of the Air 
Line’ has been giving us 
very good service. We 
have had no complaints 
at all and | trust that we 
will be ordering more of 





. ” 
The value of “M-B" Automatic them in the near future. 


Air Line Filters, Regulators and 


Lubricators is widely known for signed: A. E. Cranston, Sr. 
their effectiveness as a protec- PRESIDENT 


tion to Air Valves, Cylinders, 
Pneumatic Tools, etc. Cranston Steel Strapping Co. 
Oak Grove, Oregon 


WRITE FOR K PRODUCTS 


LITERATURE 46 Victor Ave. 
DETROIT 3, MICHIGAN 


Product Engineering — September, 1953 





OW ALUMINUM 
SOLDERING MADE EASY; 


Here at last is the only 

flux ever developed that makes 

possible the ngn-corrosive joining 

of all types of aluminum alloys by any 

soldering method —manual, dip or mechanical. No 
cleaning is required after soldering is accomplished 

Aluma-Flux leaves no corrosive residue—soldered pieces 

are ready for use immediately. 


S-X Aluma-Flux is equally effective for soldering stainless 
steel, bare and galvanized carbon steel, cast iron and 

other ferrous alloys, copper, brass and nickel—all commerical 
metals commonly joined by soldering. The joining of aluminum 
to brass; the coating of copper with tin; and the soldering of 
other unlike metals is made fast and easy with Aluma-Flux. 


Soldered joints in aluminum produce no corrosive action due to 
flux residue when exposed to salt-spray, high humidity, alkaline 
water, etc. Aluma-Flux shows no detrimental effect on any 
soldered joint. 

S-X Aluma-Flux can be used with 100% satisfactory results 

in powdered form as delivered, or in molten form—whichever 
is most efficient for the job. Virtually any type of solder can 

be used. Aluma-Flux can be stored indefinitely without 

change of weight, or any impairment of fluxing efficiency. 
Being non-hygroscopic, it will not absorb water. 


In addition to its exceptional fluxing characteristics, 
Aluma-Flux offers many other cost-reducing, 
time-saving advantages .. . 


While Praag por polt Dui 


dation of the area to be soldered 
is thus prevented while the 
plating material serves as an 
approved base on which to sol- 
der. In addition to its soldering 
efficiency, Aluma-Flux reacts 
completely during the joining 
operation so there are no corro- 
sive flux residues to lower cor- 
rosion resistance of the finished 
joint. 


ALUMA-FLUX IS READY 
FOR IMMEDIATE SHIPMENT 
IN CONVENIENT SIZE 
METAL CONTAINERS. 


Distributed Only By 


INSULATION and WIRES incorporated 


Copyright 1953 by Insulation and Wires Incorporated, St. Louis, Mo. 
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Cycles as 
thermostat 


Cuts out 
at over 
temperature 


Stays out until 
manually reset 


Combines temperature control with single pole 
switch. Current is automatically cut off and 
switch is locked in open position if tempera- 
ture at any dial setting, through any cause, 
exceeds temperature range of control by ap- 
proximately 7% in liquids or 12% in air. 
Switch remains open until closed by manual 
reset button. Design permits mounting control 
in any one of four positions. Standard size 
bulbs and capillary tube lengths give great 
flexibility to meet required heat ranges and 
installation needs. In direct or reverse acting 
models. Write for Catalog. 


Kobortshaw Fulton 


® CONTROLS COMPANY 


ROBERTSHAW THERMOSTAT DIVISION, YOUNGWOOD, PENNSYLVANIA 


320 
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A — Inner View, GRIPCO 
“Clinch” Nut ready to insert 
into hexagonal hole in metal. 
Shows “pilot” and hex hole 
before clinching 


B—Cross-Section view after 
pilot has been clinched and 
bolt inserted. Can be locked 
ot any polnt. (Non-locking nut 
can be supplied if preferred.) 


GRIPCO CLINCH NUTS 


The above typical application shows how GRIPCO "Clinch" Nuts are 
successfully used by famous makers of ranges and other appliances such as 
washers, dryers, refrigerators, freezers, room air conditioners, etc. In the 
example illustrated the GRIPCO Clinch” Nuts serve a dual purpose; first, for 
crating, holding the product rigid in its container during shipment, with no 
possibility of bolts "backing out" and allowing the appliance to become 
damaged while shipping; and second, after installation, for holding the 


bolts which serve as feet that are adjustable for levelling 


Do you have any application on which fastening must be made from a hard- 
to-get-at point; or do you need additional threading depth for applying 
bolts to thin metals? Investigate this method of firmly affixing GRIPCO 

Clinch” Nut to the work so it is already in position when bolt is applied. 


Where Welding is Available — You may prefer to use 


GRIPCO Pilot Pro- pem or GRIPCO Coun- 
jection Weld Nuts tersink Weld Nuts 


Circular p o The special counter 
ately positions nut in 


BE the bolt ho for re " z the possibility of hot 


sink feature eliminates 
sistance welding. N metol particles lodg 
js necessary. Two 5 ng in the threads 
t heights for dif 4 thus no retapping is 
ferent goges of metal necessary 


6-roint SECURITY AGAINST FASTENER FAILURE 


GRIPCO LOCK NUTS 
1—Firmly lock on to bolt at any position. 
2— "Stay put" on bolt, in spite of vibra- 

tion, tension, etc. 

3— Positive locking action not due to any 
outside devices, but result of simple 
vertical thread deflection. 

4—Oil or water do not affect Gripco 
locking action 

5—Can be removed with a wrench and 
reapplied repeatedly without loss of 
locking action 


6—Cost less because of simple design. 


Write for samples, mentioning types 
and sizes of nuts you use. 351 


GRIP NUT COMPANY 


308-J S. Michigan Ave., Chicago 4, Ill. 
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behind the 
PRESSURE | 


air... 120 cubic feet 
per minute...with 
Chrysler-modern 
industrial power 


Photo courtesy Gordon Smith and Company, Bowling Green, Kentucky 


Here’s Pedigreed Horsepower in 
another role . . . this time it's 
the Chrysler Industrial Model 22 
Engine whose 413 cubic inches 
displacement is powering an air 
compressor. The air compressor, in 
turn, is operating a rock drill with 
which holes are being prepared 
for blasting. Fifty-five pound rock 
drills, two eighty pound paving 
breakers, two eighty pound sheet- 
ing drivers, four backfill tampers, 
two concrete vibrators...they're 
all *duck soup" to this Air 
Compressor. 


The outstanding power to 
weight ratios of Chrysler Industrial 
Engines make them ideal power 
plants for light, compact, portable 
equipment like this Gordon Smith 
Air Compressor. The total weight 
of this entire unit is below the 


weight of the power plant alone in 
some air compressors. 


Greater power per pound weight, 
longer service with less mainte- 
nance . . . these are important 
advantages of Chrysler Industrial 
Power. Another is your ability to 
select Chrysler Engines equipped 
to your needs without substantial 
increase in the unit costs of 
engines. That's because Chrysler 
production-line methods adapted 
to specialized industrial engine 
building, provide custom-built 
engines at mass-production prices. 


Chrysler Industrial Engine sales 
and service facilities are nation- 
wide. Let the nearest dealer show 
you what Chrysler Power can do 
for you, or write: Dept. 49, Industrial 
Engine Division, Chrys'er Corporation, 
Trenton, Michigan. 


GHRVSLER 


Industrial Engines 


HORSEPOWER 


WITH A PEDIGREE 
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MADE FOR EACH OTHER 


Original Equipment Manufacturers who have been steady 
Crescent Valve users include many leading companies in 
their respective fields. 


For many years now, Crescent Valves have been de- 
signed into cement batching equipment, spot welders, 
industrial weighing equipment, hopper control for chem- 
ical plants, conveyors and work feed equipment, pilot 
control of large diaphragm operated valves, riveting 
machines, and many others. 


Crescent Valves were made for the O. E. M. who has to 
design millions of cycles into his equipment without serv- 
ice worries from valve trouble or solenoid burn-out. 


The production minded O. E. M. 
will recognize, at a glance, that 
Crescent Valves are designed 
for volume production; that's 
why the price is low and the 
delivery prompt. 


The sales minded O. E. M. will 
appreciate the extreme flexibil- 
ity of Crescent Valves. They can 
be converted to practically any 
AC or DC voltage by simply 
changing coils. Sales and serv- 
ice are handled by a national 
organization represented in 
every major trading area by 
competent field engineers. 


*Crescent Solenoid Operated, 
Pilot Controlled, 3-Way and 
4-Way Valves for air, water, 
and light oil service. Sizes 1/4", 
3/8", 1/2", and 3/4". Pres- 
sures to 500 P. S. I. 


Write for Catalog 3C-1. 


model 1034 3-way valve 


BARKSDALE 
VALVES 


Best handle... by far! 


* Rugged « No Rattle 
* Rust-proof 
* Built to Military 
Specifications 


Attention manufacturers of portable equipment, carry- 
ing cases, parts boxes, etc.! If your product requires 
side-carry handles, install the best—the Bendix-Friez 
handle. This superior handle was developed to meet 
strict military requirements for many specialized equip- 
ment uses. Ruggedly built of aluminum and stainless 
steel in a sturdy design, it knows no equal for long, faith- 
ful service. Can be riveted or welded to any kind of 
container . . . or depressed in the surface, if desired. 
Unique “snap-back” feature stops rattle from shock and 
vibration. Prompt attention to both large and small lot 
orders. Try us today. 


“Bendix=Friez 


FOR FULL DETAILS, WRITE: 
FRIEZ INSTRUMENT DIVISION OF Bendi 


1336 Taylor Avenve, Baltimore 4, Maryland aviatren convensties 


Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, N. Y 


Dependable Circuitry 


RELAYS 


The efficient performance of 
Leach Relays is always at work 
delivering dependable, crisp, 
circuit control, infinite versatility 
and maximum potentials for use. 
Here at Leach you will find 
complete engineering, testing and 
production facilities to help 


" 
* 
d 


you solve your relay problems. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS 
— Specify Leach 


ACE RELAY CO. 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of U. S. and Canada 


Product Engineering — September, 1953 


——— * pal c mac: ER à i. 
A A FANE OSE PA Dali ulii o ah: - ie gba i 





“REG i DESIGN — SAID... 


1l SPECIE 


a^ 
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SEVERELY COLD-WORKED, FURNACE-TREATED 


Reo Motors, Lansing, 
Mich., have again 
specified STRESSPROOF 
—this time for the pow- 
er shaft on their new 
rotary lawn mower. 


Reo engineers needed top performance from this 
new drive shaft . . . so they insisted on STRESS- 
PROOF ! They knew from years of successful experi- 
ence with STRESSPROOF that it could take abuse. 
It had both the strength and wearability to stand up 
under the toughest service— and its excellent machin- 
ability was most welcome from a cost standpoint. 

The alternative to STRESSPROOF would have 
been a heat-treated part, with the attendant cleaning, 
straightening, and machining problems. 

Only STRESSPROOF gives you a unique combina- 


STEEL BARS 


Another 
Reo Lawn Mower 


to Use STRESSPROOF `Y: 


tion of four qualities in-the-bar: Strength, Wearability, 
Machinability, and Minimum Warpage. Yet it costs 
less than the other quality cold-finished steel bars. 
STRESSPROOF makes a better part at lower cost ! 
It is available in cold-drawn or ground and 


polished finish, 


SEND FOR. 
Free Engineering Bulletin 
“New Economies in the Use 
of Steel Bars” 


La Salle Steel Co. 
1430 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin. 


STEEL CO. '"—— 


Manvfacturers of the Most Complete 
Line of Carbon and Alloy Cold-Finished 
and Ground and Polished Steel Bars in America. | 
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If you are looking 
for an Answer 


to a Special $^ 
Carburetion Problem... | ORMS 


SPRINGS 
METAL STAMPINGS 


Rely on 
DUDEK & BOCK 


You get precision WIRE FORMS, 
Springs and Stampings that are 
easily assembled . . . that with- 
stand stresses . . . perform under 
the most trying conditions. Rely 
on our free designing service. Our 
EXPERT ENGINEERS will pro- 
. duce designs that meet your exact 
needs—and save you MONEY! 


Sree DELI very 


WRITE — WIRE or PHONE 
for Estimates and Delivery Dates 


DUDEK & BOCK 


SPRING MFG. CO. 
HAymarket 1-1880 2100 W. Fulton, Chicago 12, Illinois 


for 


enith | 


Zenith’s skill and experience have always been con- 
centrated to one particular end—to provide the finest 
in specialized carburetion. Through the years Zenith 
has dealt with every type of engine—ranging from 
single cylinder lightweights to the most rugged and 
powerful of gasoline engines—applying 25 years of x bh 
experience to the mastery of almost every conceivable a 
carburetor problem. In engineering the individual SPEED PULLEYS 
carburetor to the specific requirements of the job, 
questions of placement, efficiency of performance, and A mere turn of the hand is all that is required for instant 


. : — speed correction on your machinery. Changes in production 
economy of operation are considered from blueprint schedules, operator speed adjustment or specification vari- 


è > ations are accomplished without loss of time or labor. Bene- 
to production stage. If you are looking for the answe: fits of LOVEJOY finger-tip-contro! pulleys are reflected in an 
to a particular carburetion problem, you are looking improved product—manufactured at a lower cost. Sizes from 


* b s . fractional to 8 hp. Ratios to 3 to 1. 
for: Zenith. Inquiries will receive prompt attention. s 
*REG. U.S. PAT. OFF CAN Get full information on this complete line of 


economical variable-speed pulleys. Write 
today for fully illustrated catalog and engi- 


° N 7 Y neering manual 
ZENITH CARBURETOR bivision + BENAL a ees 
696 Hart A AVIATION CORPORATION 
Detroit 14, Michigan L0UEJOV FLEHIBLE COUPLIDG CO. 
MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 5073 W. Lake Street, Chicago 44, III. 
Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. Also Mfrs. Lovejoy Universal Joints and Lovejoy Flexible Couplings 
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NATIONAL METAL EXPOSITION 


THE BIG METAL SHOW 


| G 
AL SHOV 


Metals Market Place of the World! 


Unmatched anywhere in the world for intensity of 
interest . . . for wealth of ideas and basic appeal . . . the 
National Metal Exposition in Cleveland's Public Hall 
this October, will be host to another record-breaking 
audience of metals industries people... intent upon 
seeing the newest . . . the finest. . . the most wanted 
developments America's industrial genius has created. 
For every man interested in metals, this champion of all 


industrial expositions offers more of everything! 


CLEVELAND, OHIO © OCTOBER 19-23 
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The Finest \ 
ELECTRICAL ' 
CONNECTOR 


X, MONEY CAN 
\ Bur! 


A 


This special gear 
unit was designed 
and manufactured 
per customers 
requirements. 


SPECIALIZE @& 


LOW MAINTENANCE BECAUSE 
IT PERMITS SIMPLICITY 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It — maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


* Moisture-Proof « Radio Quiet «Single Piece Inserts © Vibration-Proof e 
Light Weight èe High Insulation Resistance e High Resistance to Fuels 
and Oils * Fungus Resistant e Easy Assembly and Disassembly e 
Fewer Parts than any other Connector è No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 
AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. è Stephenson 
- Coss Ave., Detroit 2, Michigan è Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwoukee, Wisconsin * 582 Markel Street, San Francisco 4, California 


STANDARDIZE a 


Exploded view shows 
sturdy construction of 
catalog number DHS 
Series Reducers. 


PROTECT YOUR PRODUCT — specialize with OHIO 
GEAR special gears and special speed reducers engi- 
neered to your specifications and dimensions. 


REDUCE MAINTENANCE AND MANUFACTURING COSTS 
— standardize with OHIO GEAR stock gears and stock 
speed reducers for years and years of dependable 
rugged trouble-free service. 


NEW METHODS — modern machinery, sound engineer- 
ing, approved and thoroughly tested materials enable 
our Distributors and Representatives to give you prompt, 
intelligent and helpful attention. Call him or write direct. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 
+ CLEVELAND 10, 
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ALUMINUM CASTINGS 


Check over those component parts used in your 
assembly process which might give you a 
lighter more efficient, better looking product, 
or bi you savings in production if cast from 
light-weight aluminum. 


Draw upon the experience of Permite engineers 
who have helped manufacturers in widely var- 
ied fields design new parts or redesign old parts 
to gain full use of the many advantages of 
aluminum castings. Send us specifications or 
blueprints covering your parts requirements. 


Study the recommendations and cost estimates 
which we will send you to decide whether it 
might not pay you in production savings and 
a better or more saleable product to change to 
Permite aluminum castings — permanent mold, 
semi-permanent mold or sand mold. 


Why not investigate now? There is no obligation. 
CINCINNATI 25, OHIO 


Detroit: 809 New Center Building; New York: 9 Rockefeller Plaza; 
Chicago: 64 E. Jackson Boulevard; Atlanto 413 Grant Building 


Aluminum Castings 


ALUMINUM PERMANENT MOLD and SAND CASTINGS... HARDENED, GROUND and FORGED STEEL PARTS 
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NEW/ 


BANTAM 


Shown 4/5 
ACTUAL 
SIZE 


SAVE SPACE 

READILY AVAILABLE 

SEALED OIL-BATH LUBRICATION 
OPERATE IN ANY POSITION 
COMPACT, RUGGED OPERATION 
LOW POWER LOSS 


Y 


— 


* 


INSTRUMENT COMPANY 


444 Lincoln Street * Denver, Colo. 
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/ MEYERCORD DECALS \) 
Y FIRST PLACE AGAIN Ü 


SN N IN 1953! 





Ww " mu. a O 
v 1 4 
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Produced for Stork- g "ist 1 Produced for Eli Lilly  * [st Y 
line Furniture Cor v. and Co. — oil paint re- 
— Fawn and Bear 4 ,1953 / , creation of Florence $ 1952 , 
decoration in third Nightingale distribu- 
dimensional technique. RX «e^ ted in observance of “Say t 


hospital week. 


Awards Made for Outstanding Merit and Distinction 
in Production of Decalcomania Lithography 


For the second straight year the decal industry has been 
invited to compete in the Lithographers National As- 
sociation Awards... and for the second straight year 
we proudly acknowledge the winning of FIRST 
PLACE by The Meyercord Co. This award is made to 
recognize and honor those responsible for the design, 
creation and production of outstanding examples of 
decal lithography. Not content to rest on our laurels, 
Meyercord will continue, as in the past, to create even 
better new ideas and techniques to serve industry with 
| decal transfers for every needed application... for 
| every commercial surface and finish. 
It is important to you to know that The Meyercord 
Co. has been honored by expert judges recruited from 
top levels of the graphic arts. When you bring your 
| decal transfer problem to Meyercord you are sure you 
will receive the counsel of carefully trained and ex- 
perienced people... backed by the finest and most com- 
plete laboratory and production facilities available. 
Your inquiry is invited... 


THE MEYERCORD CO. 





UTZ PA UA, E 


J-318 5323 WEST LAKE STREET * CHICAGO 44, ILLINOIS 


DEPT. 
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NATIONAL 


VULCANIZED 


ontributes to an improved product— 
ad Peerless Capacitors for Bendix Radio 


oil cincuit and power input lead of their automobile radios. 
e capacitor is a ¢ombination of Peerless Insulation .004 
inch thick copper-clad on both sides with .00135 inch copper a d adi 
féil. Puhched clean, Ohmeter Yests indicate no shorts 
between Xhe copper fol surfaces. A minimum capacitance of 
200 mmf is obtained. 
his practical use of\ Peerless Idsulatiori, a paper-thin H NO 
grade of National Vulĝanized Fibře, is typical of the PLASTIC 
countless contributions aterial of a million E Lamin ted 
uses— National Vulcanized Fi iness and industry. 
jational’s Peerless Insul 


has|been acdepted as stan 
strohg and has excellent 


WUmington Delaware I 
Offices in : Principal Cities \ 


Since 1873 


Peerless Insulation, pos- 
sessing high dielectric 
strength plus excellent 
rigidity, is copper-clad on 
both sides to make these 
capacitors. The punched 
parts, selling for approxi- 
mately 7/10 of one cent, 
replace commercial types 
of capacitors costing five 
or six cents. 





For the "Firsts" 


, Fluorocarbons 
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The Unite d St 
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Fabric „ated 
spec ifications. 
This means one 
uniform high q 
ized fac ilities 
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TEFLON 


Chemelec Mixtures, 


the produc 


d KEL-F 
CATED PARTS 


ates Gasket 
sheets, rods, t 
parts — cu 


Gality as 
- ^ 


"ALLOYS" 


t engineer : 
retain most 


sTOCK 


; the most com: 


nders an 


am. cyli - 


and mac 'hined 
usto 


nts — with 
your require : — —J— 
rt 
most mode 
„tolerance production. 


W- -CoS 
. 300 — 


' of Tefion, offer 


aterials. 


tie 
These, alloys and add new proper 


ure Tefion 
material requi 
If you Wt ant 
ramics. carbon, 


calcium, 


Catalog 


SOLDERAB 
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Metal facings ! 
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Catalog 


UNITED 
STATES 
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No. MI-400. 
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ble une i 


mechanical and 
engineers. 


FLUOROCARBON 
PRODUCTS DIVISION 
CAMDEN 1, NEW JERSEY 


Representatives in Principal 
Cities Throughout the World 


in the new series 


of 
ALLOYS OF IRON 


gam a tena 
s MP 2, 


ALUMINUM 
IN IRON AND STEEL 


By SAMUEL L. CASE, 
Battelle Memorial Institute, 


and KENT R. VAN HORN, 
Aluminum Company of America 


The only comprehensive survey available 


This new work represents the only critical, cor- 
related summary of all important research 
work and published information on one of the 
most important elements used in steel manu- 
facture. Thanks to the cooperation of hun- 
dreds of researchers, writers, translators, and 
editors. Aluminum in Iron and Steel brings you 
all the important data published since 1890. 


Reliable information, checked by experts 


This monograph was reviewed in manuscript 
by men especially qualified to criticize all 
statements. Before publication it was given a 
final stamp of approval by the Iron Alloys 
Committee. 


Time-saving, labor-saving data 


The convenient, well-organized book spares 
you the time and labor necessary for research 
in over 340 journals in many languages. It 
saves you costly, time-consuming research that 
duplicates work already completed. 


CONTENTS 


Part 1: Aluminum as a Deoxidizer in Iron and 
Steel 


The Deoxidation of Steel by Aluminum. Oxide 
Inclusions in Steel Deoxidized with Aluminum. Sul- 
phide and Nitride Inclusions in Steel Deoxidized with 
Aluminum. The Role of Aluminum in Austenitic 
Grain-Size Control. Effect of Aluminum on Notch 
Sensitivity and Related Properties of Steel. Effect of 
Aluminum on Aging of Steel. Some Other Conse- 
quences of the Use of Aluminum as a Deoxidizer. 


Port Il: Aluminum as an Alloying Element in 
Iron and Steel 


The Constitution of Binary and Complex lron- 
Aluminum Alloys. The Manufacture of the Simple 
and Complex lron-Aluminum Alloys. Aluminum in 
Heat-Resisting Alloys. Aluminum in Permanent- 
Magnet Alloys. The Function of Aluminum in Nitrid- 
ing Steels. The Aluminum Coating of Steel. Miscel- 
laneous Uses of Aluminum as an Alloying Element 
in Iron and Steel. 


1953 478 pages 261 illus. $8.50 
Send for copy on 10-days approval today 


JOHN WILEY AND SONS, Inc. 


440 Fourth Ave., New York 16, N. Y. 
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To CUSHION SHOCK 


IS WHERE WE CAN STOP 
YOUR GALLOPING ENERGY 


If your design—your product—or your project—is endangered by vibration 
or uncontrolled impact, we can adapt our principle of oil-air shock absorbing 
to remove the unwanted force. 


Whether you want to control the accelerating effect of multiple bounces which 
begin to coincide; or the landing of tons at high velocity; or continuous 
vibration—this is the realm for our impact-absorbing engineers. 


The principle is applied now in every American aircraft landing gear. It 
has made Cleveland Pneumatic the world’s largest manufacturer of aircraft 


shock absorbers. 


Size doesn't matter. We can engineer shock absorbing, ton-size or pound- 
size, stopped to precise industrial tolerances. 


Our free booklet gives enough description of our equipment and applica- 
tions to show why we have become the world's largest engineers of this 
principle. Write for it. 


To MOVE with less EFFORT + 


CLEVELAND 
PNEUMATIC 


TOOL COMPANY 
DEPT. E-7 * CLEVELAND 5, OHIO 
BALL-SCREW ACTUATORS AIR-OIL SHOCK ABSORBERS 


AUTOMOTIVE SHOP EQUIPMENT 


WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 
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Don’t Worry About 
Nuts In Hard-To-Get-At Places 


MIDLAND 
Welding Nuts 


THIS IS ALL YOU DO—Just insert collar of Mid- 
land Welding Nut in hole for bolt or screw, re- 
sistance weld the Nut in place, and the nut is there 
for the life of the job. Nuts can be automatically 
fed to the welder. No time wasted or trouble screw- 
ing-on nuts in hard-to-get-at places. Write for facts 


about these better connections at Jess cost. 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Ave. * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of 


AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
POWER BRAKES DOOR CONTROLS 


AUTOMOBILE AND 
TRUCK FRAMES 





Have you 
TEMPERATURE PROBLEMS IN 
BEARING APPLICATIONS? 


If you do, you can find real 
help on this subject—as on so 
many others—in your Annual 
HANDBOOK of Product Design 
for 1953. An important, carefully 
detailed report in the HAND- 
BOOK explains an empirical for- 
mula which enables the designer 
to specify speed, load, and lubri- 
cation requirements so that the 
bearing operating temperature 
will fall within safe limits. 


Every new edition of your An- 
nual HANDBOOK brings you a 
wealth of permanently useful 
data representing the significant 
developments of the year in the 
field of product-design engineer- 
ing. This data, painstakingly se- 
lected from leading technical 
publications here and abroad, is 
specially edited for the HAND- 
BOOK—sometimes condensed, 
sometimes expanded, always 
fully illustrated by photos, 
graphs, and charts. The HAND- 
BOOK is completely indexed, and 
sectionalized into ten major clas- 
sifications for easy reference to 
subject areas of particular inter- 
est to you. The report on operat- 
ing temperature of bearings 
mentioned above, for example, is 
just one of many reports in the 
sixth section, Design Analysis and 
Mechanical Parts, of the ‘53 
HANDBOOK. 


In Mid-November, you will re- 
ceive The Annual HANDBOOK of 
Product Design for 1954, even 
bigger and more informative 
than your widely acclaimed 
HANDBOOK for 1953. The new 
edition will again come to you 
as part of your regular subscrip- 
tion to Product Engineering. 


Product 


Engineering 


330 West 42nd Street 
New York 36, N. Y. 
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When you look into Double — 


THREE FACTS stand out... 
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Services Available 
Designing * Engineering 
Die Making * Metallurgical Control 
Most Modern Die Casting Equipment 
Complete Machining, Polishing and 


Assembly Facilities 


A DIVISION OF. 


DIE CASTING 


REDUCE MACHINING 
ADD DEPENDABIi TY 
ELIMINATE LABOR 


INCREASE PROFITS 


BT 


A 


CLA] 


CHICAGO, ILL, 4535 FULLERTON AVE....BRIDGEPORT, CONN., 275 WARREN ST. 





“Daéwood 6 Calling Danser Forward" 


G.I. Joe now puts his calls through anew field switch- 
board twice the capacity and one-third the size of 
the one toted by his World War II counterpart. 

The new "board" has a constitution that can 
winter in Rejkjavik, summer in Mombasa, and roll 
with a punch... just in case travel gets rough. 
Its retractable cords know when to come in out 
of the rain and goo. 

Among the many essential parts of this instru- 
“SIGNAL, 
switchboard." lt is a luminous-painted signal, 
operated by an electro-magnet, which “drops” into 
view when a line is calling. There’s one “drop” for 
each telephone cord circuit; each drop is enclosed 
in a square housing made from Superior Hard 
Drawn Carbon Steel AISI C1008—.6815” I.D. 


ment there is one named simply 


Square, .020" wall, 2.656” long. Tolerances are 
close— + .005” on the length and +.007’’,—.000”’ 
on width. 

Mr. Lloyd Bender, Vice President of The 


North Electric Manufacturing Company, makers of 


the switchboard, says of Superior, "Your per- 
formance has been excellent—in workmanship, 
quality of material and delivery." 

Are you looking for a good small-tubing source 
—one that gives you the widest choice of tubing 
analyses available in America today, one that can 
supply you with one or one-million feet, one known 
for its uniformly high quality, and its interest in 
you and your tube problems? Try Superior. 
Superior Tube Company, 2012 Germantown Ave., 
Norristown, Pa. 


Round and Shaped Tubing availabie in Carbon, Alloy, and Stainless Steels, Nickel Alloys, Beryllium Copper, and Titanium 


West Coast: Pacific Tube Compony, 5710 Smithway St., 
Los Angeles 22, Calif. UNderhill 0-1331 
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All analyses .010” to %” O.D. 
Certain analyses in Light Walls up to 2!/," O.D. 
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LOGAN FLUID POWER ¢ DURABLE, DEPENDABLE SINCE 1916 


Victoria Falls on the Zamleza River, 
Rhodesia, Africa. Width of falls, 1860 
feet. Spills into narrow chasm between 
sheer walls 400 feet high. Volume, 62 
million to 100 million gallons per minute. 


LOGAN HYDRAULIC CONFROL VALVES 


A broad range of types and sizes to most effectively meet 
any requirement—Design Engineers, Machine Operators, 
Maintenance Men appreciate these Loqan advantages 


@ LONG-LIFE CONSTRUCTION @ EASE OF INSTALLATION 
@ EASY TO SERVICE @ EFFORTLESS OPERATION 
@ INFREQUENT MAINTENANCE @ UNRESTRICTED PORTING 


Let Logan Engineers help you 


Illustrated, Model 4095—4- design your = ^ Hydraulic Illustrated, Model 8015 ad- 
way, 2-position valve for Circuits justable speed control 
directing pressure  alter- valve. Install between op- 
nately to ends of double- erating valve and one end 
acting hydraulic cylinder. of cylinder to meter flow 


LOGAN MANUFACTURES 6,975 STANDARD CATALOGED ITEMS of ofl tn one direciien wiih 


free flow on return. 
FREE CATALOG ON REQUEST 


AIR CONTROL VALVES, Cat. 100-4 + AIR CHUCKS, Cat. 70-1 +» AIR CYLINDERS, Cat. 100-1 » AIR-DRAULIC CYLINDERS, Cat. 100-3 
AIR and HYDRAULIC PRESSES, Cat. 51» COLLET GRIP TUBE FITTINGS, Cat. 200-5 e HYDRAULIC CONTROL VALVES, Cet. 200-4 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3. HYDRAULIC POWER UNITS, Cat. 200-1 » SURE-FLOW COOLANT PUMPS, Cat. 62 
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Dayton Cog-Belt solves 


TOUGH DRIVE PROBLEM 


Ihe Problem: 


The successful operation of this coin 
counting machine required small pul- 
leys, and a very long V-Belt which 
had to "take" a murderous back- 
breaking reverse bend. 


Attempted Solutions: 


Conventional V-Belts failed after 
only two months. Even double-angle 
V-Belts failed in six months, 


Real Solution: 


Dayton Cog-Belts were installed. 
They have been in service more than 
a year with no sign of failure yet. 


*T.M. 


That's routine performance for Dayton Cog-Belts. They're amazingly flexible . . . 
EXCELLENT for drives with small pulleys where flexibility is a MUST. And their 
much stronger grip transmits 40% more horsepower! Get these and other drive 
design FACTS om Dayton’s complete line of V-Belts. There’s a suitable Dayton 
V-Belt for every drive problem. Dayton’s engineering staff is always ready to help 
you, without obligation, of course. Just write, wire, or phone. 


WORLD'S LARGEST 
MANUFACTURER 


ve dMiawtem Huhher 


since /905 
D.R. 1953 DAYTON RUBBER COMPANY è DAYTON 1, OHIO 
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JL parts 


PRP manufactures this gear shift knob in 
T 


large volume for the countryis leac 


manufacturers of tract 


* 
0 


n 


rs, trucks, power 


i j 
tools, fork-lift trucks and other equipment. It, 


has a core of kiln-dried woo 


d 


A 
Mor greater strength 


and a threaded metal insert for long wear plus 
secure attachment to the shift lever. PRP has the 
engineering and plant facilities to produce 

either stock or custom plastic parts for your 


needs ... in large or in small quantities 


when you look for 
plastic mouldings, look first to 
Plastic ^esearch Jroducts, 
Urbana, Ohio 


IM 


| 


Exactly how do the 
new synthetics compare 
with natural rubber? 


A brief report in your Annual 
HANDBOOK of Product Design 
for 1953 gives you the important 
properties of seven synthetic 
polymers as compared to natural 
rubber. In addition, the chemical 
and physical properties of four 
synthetics, along with natural rub- 
ber, are rated Poor-to-Excellent in 
convenient chart form. 


This data, and hundreds of 
pages of significant design-engi- 
neering information in your 
HANDBOOK for 1953, is being 
utilized profitably every day by 
design engineers. Be sure to con- 
sult your HANDBOOK for help in 
finding the right answers to many 
problems facing you in your job. 


The HANDBOOK is completely 
indexed and sectionalized into 
ten major subject classifications, 
enabling you to find exactly the 
information you want quickly. 
The two-page report mentioned 
above, “Properties of Natural and 
Synthetic Rubbers,” for example, 
is located in the third section, 
Non-Metallic Materials and Fin- 
ishes. 


Take advantage of the wealth 
of permanently useful data in 
your HANDBOOK. You will re- 
ceive ‘another volume, The An- 
nual HANDBOOK of Product 
Design for 1954, in Mid-Novem- 
ber. It will be a worthy com- 
panion-addition to your ‘53 
HANDBOOK, with an even 
broader and more penetrating 
coverage of your interests. 


Product 
Engineering 


330 West 42nd Street 
New York 36, N. Y. 





OVING PARTS 


a Pesco Hydraulic Pump 


> reliability — less chance of pump malfunction 
This SIMPLICITY OF DESIGN is 


important for these reasons! y less maintenance 
r less cost for overhaul 


> less weight . . . less noise 


Add Pesco Simplicity of Design to Pesco's exclusive, 
patented "Pressure Loading" principle, which results in 
volumetric efficiencies up to 9775 and torque efficiencies up 
to 9076, and you have two important reasons why so 

many industrial and aircraft manufacturers have 


standardized on Pesco pumps. 


BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD BEDFORD, OHIO 
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EMERSON £25 FALA 


MOTORS * FANS 


APPLIANCES 


It tells heat 
~ where to go! 


It would be a cold day in many an industrial 
plant without modern unit heaters. These effi- 
cient units pour out warmth and comfort right 
where they are needed. 


At the heart of each unit is a quiet, dependable 
fan that sends the heat on its way. On many of 
America’s best known unit heaters Emerson-Electric 
special fan-duty motors power the fans. 


Emerson-Electric specializes in building motors 
for equipment with a reputation for dependa- 
bility. It has done so for 63 years, and offers 
efficient motors for a wide variety of applica- 
tions, in ratings from 1/20 to 5 h.p., and her- 
metic motors ¥ to 20 h.p. 


Look to Emerson-Electric if you are looking 
for the right motor to power your product effi- 
ciently, dependably. Your inquiry is invited. 


THE EMERSON ELECTRIC MFG. CO. 
St. Lovis 21, Mo. 


EMERSON - ELECTRIC’S unique 


Pu 


solves your power problems 


Our engineers are eager to work with yours in 
designing and providing the correct motor for 
contemplated new or improved appliances 
or equipment. "TWIN-GINEERING" 
saves costly engineering "back-tracking," and 
may suggest short cuts and product improvement, 
Write today for Bulletin No. 441, 


Pt. afe I» 
e^ "ee, ^, 
^^ 
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DESIGN PROMISES TIGHTEST SEAL 


HOUGHTON 


rubber-impregnated 


VIM LEATHER 
PACKING No. 1243-3 


Our new advances in packing design and fabrication 
mean superior service in both oil and pneumatic appli- 
cations. 


First of all, "Vim" Packings No. 1243-3 combine the 
best features of both synthetic rubber and leather. You 
get leather's long life and strength. You benefit through 
rubber's non-porous, heat-resistant qualities and its 
resiliency. 


Moreover, our special molding process produces thor- 
ough impregnation—a thorough bond between rub- 
ber and leather—which promises you a number of 
advantages no other packing offers: 


Y. Less frictior, through higher resiliency and lower "drag" 
of leather with cylinder walls 


2. Longer use, due to dense structure and high tensile 
strength of Vim leather. 


3. Easy installation—and a much tighter seal—because 
of the exceptional pliability. 


4. Greater durability, because compound has higher resist- 
ance to oils and solvents. 


5. Wide temperature range (—65° up to 200^ F.) and wide 
operating pressure (O to 15,000 psi.) 


VIM LEATHER PACKING NO. 1243-3 


Ready to give you 
on-the-job service... 
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Service life increased 


Zig Zag Spring Company 
LosAngeles, California 


Application: Slide block operating at 1000 cycles per minute and trans- 
mitting 4%2 HP. A severe shock application that destroyed 
a roller bearing assembly after 4 days’ operation and 
ordinary bearing bronze in less than a month. 


Solution: AMPCO METAL 


Results: Ampco Metal slide blocks have resisted wear for 5-years 
in round-the-clock service. Although close tolerances must 
be held, no adjustments due to wear have been required 
on Ampco Metal slide blocks during this period. 


IT'S PRODUCTION-WISE TO AMPCO-IZE! 








AMPCO , 





Flywheel — Centrifugally-cast. 


METAL 


Sixty times longer service life and still going strong. 
That's the stozy of the slide blocks used in Zig Zag 
Wire Formers. And the service is tough too — 
involves high speeds, severe shock loads. 


As a result, 25 Ampco Metal parts are used in 
the Zig Zag Wire Former. The company reports 
that in 5 years no Ampco Metal part has been re- 
placed or adjusted in any machine, despite high 
operating speeds and tremendous shock loading. 


Mr, Harry H. Norman, Chief Engineer of the 
Zig Zag Spring Company, says that the long-wear- 
ing properties of Ampco Metal have contributed 
substantially to the success of their Spring Former. 


Take a look at your wear problems. Perhaps 
Ampco Metal is the low-cost solution, Easy to use 
because it is available in practicaliy any form re- 
quired—sheet, plate, sand and centrifugal castings, 
forgings, bars, tubes, welding wire and electrodes. 
Consult your nearest Ampco field engineer or write 
us for further information, 


*Reg. U. S. Pat. Off., Ampco Metal, Inc. 


i n 
Tear out this coup? 
ons — 





and mail today; 





Ii 


Can forming die — Centrifugally-cast 





Marine reversing gear component — 
Sond-cost. 





Bushings — Centrifugally-cast_ Ampco 
Grade 18 standard bars. 


p =m am e P Se Se Ae CP S. p. p 


AMPCO METAL INC., Dept: PE-9, Milwaukee 46, Wis. 


Send me your free Ampco Metal literature giving descriptions 
and general applications of Ampco Metal. 


Company...............—— 


— — — — — 


Chig AS ia — — 


nannaa a in 


A MULTI-FOLDING MACHINE, built 
by SEMCO to operate at the rate of 


: The F / RST ——r 
MODEL 


A RAMIE DECORTICATING MACHINE built by SEMCO, 
showing a "business end" view of the mobile unit that 
produces raw fibre from the fibrous RAMIE plant used for 
weaving into textile. Pictures of this machine in operation cre 
considered of historical interest and ore displayed in the 
Smithsonian Institute, Washington, D. C. 


of industry's 
high production 
machinery 


A SPECIAL PAPER COATING 
MACHINE built by SEMCO to a 
customer's specifications. Note the long 
rolls, ground for "kiss" contact 


» - | ie 0 fi e n p~ .* " i throughout > * | 
WILT BY m 
BU strMco 


*. 
* 
NEW MODELS — Ny IDEAS, whether in a 
visionary or concise Rate can be further conceived, 
designed, developed uM into finished machinery by the 
SEMCO organization. THIS I SNDIFFICULT FIELD, but the SEMCO 
organization has specialized in Wor thirty-four years and 
thereby has become most proficient 
* 
Write today for the SEM Cprochure 
“Ready to serve you" .^& 


*e 
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Automobile Oil Pan 
Hot Dip Lead Coated 


Pv 
hU 
"n. 


€ Whether your require- 
ments are for military use or 
civilian use—whether you 
need an ammunition box or 
a washing machine tub—if 


it's stamped or drawn, 
| chances are that G. P. & F. 
can do it for you. When you think of 


G. P.&F., think of over 1000 skilled 
people ... 15 acres of production facili- 
ties...293 deep draw and stamping 
presses...97 welding machines...a 
complete tool and die department. 


METAL STAMPINGS FOR EVERY TYPE 
OF CIVILIAN AND MILITARY USE 


Radio Case 
J. S. Signal Corps 


. j Base for Power Lawn Mower 
Washing Machine Tub Seamless Drawn Steel 
Seamless Drawn— 
Vitreous Enameled 


Tub and Cover for 
Portable Dishwasher 


Seamless Drawn Aluminum— 
Baked Enamel Finish 


Commercial 
Fruit Juicer 
Stainless Steel 


erial Delivery Container 
U.S. Air Force 


Deep Fat Fryer Pot 


Stainless and Carbon Steel 


ale Platter 


Vitreous Enameled 


DRAWING * FORMING 
SPRAY FINISHING 
FIBER GLASS 


STAMPING * 
WELDING * 
VITREOUS ENAMELING * 


GEUDER, PAESCHKE & FREY CO., 1505 W. St. Paul Ave., Milwaukee 1, Wis. 
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This book tells why 
are used for the toughest work loads 












Engineering. production and 
economic advantages obtain- 
able with closed die forgi 

are presented in this er- 
ence Book on Forgings. Write 
for a copy. 


Neun is no substitute for the strength and toughness 
inherent in closed die forgings. A product fortified with 

the metal quality found in forgings outperforms 

other products. Check all the aspects of a problem part with 
the unrivaled economic and mechanical advantages of 
closed die forgings and the closed die forging 

process for producing parts. Double-check 
all parts, particularly those which are 
subjected to great stress and strain. 

Then consult a Forging Engineer about 
the correct combination of mechanical 
properties which closed die forgings 

can provide for your product. 


Please send 64-page booklet entitled 
“Metal Quality—How Hot Working Improves 
Properties of Metal", 1953 Edition. 


DROP FORGING 
ASSOCIATION 


605 HANNA BLOG 


Name 
Position 
* CLEVELAND 15, OHIO Company 


Address 


344 


High Speed 


PHOTOGRAPHY 
IN DESIGN 


High-speed photography not 
only offers the designer all of 
the advantages generally 
associated with ordinary stills 
and moving pictures, but also 
puts at his disposal a means 
for actually studying motions 
and events that until recently 
have never been “stopped” or 
slowed down to perceptible 


speeds. 


Product Engineering's 
Special Editorial report on 
this subject gives designers a 
thorough study of basic con- 
siderations in the field of 
high-speed photography, op- 
eration and characteristics of 
major types of high-speed 
cameras, and some typical 
fields of application. 





Included with this report 
is a fully illustrated Chart of 
High-Speed Camera Systems, 
headed by a master diagram 
that shows the essential ele- 
ments of high-speed camera 
optical systems. 


Reprints (including chart) 
available at 35¢ per copy 


Reader Service Department 


Product 
Engineering 


| McGraw-Hill Building, 
New York 36, N. Y. 
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echnical bulletin 


LIGHTWEIGHT COMPACT 


S daa acus 


ELECTRICAL ENGINEERING 


AND 
MANUFACTURING CORP. 


4612 WEST JEFFERSON BOULEVARD 
LOS ANGELES 16, CALIFORNIA 


FoR 
BOEING TURBINE 


The starter-generator used on the Boeing 502 
Turbine is another example of EEMCO ability 
to design and produce motors to solve special 
problems. 

This 15% pound unit brings the turbine up to 
6000 RPM for firing and is able to support the 
starting effort after firing, up to 10,000 turbine 
RPM. When the turbine is operating, it acts as a 
generator without mechanical change-over or 
gear box and is capable of delivering 30 amps 
continuously. 

Compactness and light weight result from the 
direct mating of the starter-generator with en- 
gine gear train, making it an integral part of the 
turbine. 

High temperatures are involved since the in- 
stallation is in close proximity with the combus- 
tion chamber. 

This EEMCO starter-generator is ideal for use 
on all types of small turbines wherever a combin- 
ation of starting and generating is required. 





p THE FAMOUS CHARACTER SHERLOCK HOLMES WAS CREATED 


B oos 


WAS MAKING INDIVIDUALIZED EQUIPMENT PARTS 


More than 70 years ago, when this great fic- 
tion detective always got his man, KOVEN 
was helping equipment manufacturers meet 
their needs for special parts made to their 
exact requirements. 


In these challenging days of high labor costs, 
leading manufacturers find that KOVEN can 
design and build these parts often in less time 
and at lower cost than if made in their own 
plants. If you have a parts problem, a trained 
KOVEN representative may help you. You will // 
be obligated in no way. Call or write for a / 
consultation. 


eq 
Part. 


PLANTS: Jersey Ci : í Dover, N. J. Trenton, N. J. 
amis uad [ a iia . 
L. O. KOVEN & BRO., INC x — y 


145-C Ogden Ave. wt 
Jersey City 7, N. J. — 


ie ae 


KOVEN FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 
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HOW TO DUMP A SLAG CAR 


HA 


4B 
» 


with HELE-SHAW 


DUMPING A SLAG CAR at Jones & 
Laughlin’s in Pittsburgh is “easy as roll- 
ing off a log.” A new electro-hydraulic 
system ...two hydraulic jack cylinders, 
each served by an American Engineer- 
ing Hele-Shaw Pump...enables one 
operator at the push button controls to 
dump a car within two minutes. Syn- 
chronized pump action insures simul. 
taneous functioning of the jacks, and 
identical speeds. 

The Hele-Shaw is a radial-piston, 
variable displacement fluid power gen- 
erator for oil pressures up to 3000 p.s.i. 
It is superlatively rugged...engineered 
and built for longest service life and 
maximum dependability. It is easily 


applied to the machine it serves... 
installed on the machine or remote 
from it. Discharge is infinitely variable 
from zero to maximum. Capacities 
range from 0.5 to 110 g.p.m. 

Your American Engineering repre- 
sentative is qualified to analyze your 
hydraulic requirements, to design, to 
engineer and to furnish the necessary 
power units, and assume local responsi- 
bility for continuous, efficient service. 
He can also make unusually good de- 
livery under present conditions. 

Mail the coupon and we will send 
you fall information about the Hele- 
Shaw ...or the AE Hydramite for 
pressure to 5000 p.s.i. 


At top: Dumping a car at 
the J&L slag disposal dock. 
Above: The two Hele-Shaw 
pumps which control the hy- 
draulic jacks...The new fa- 
cilities were devised by J&L 
engineers and the complete 
electro-hydraulic system was 
designed and built by Benja- 
min Lassman & Son, Glen- 
shaw, Pa., AE representative 
serving western Pennsylvania 
and West Virginia. 


WHEN IT’S HIGH PRESSURE IT'S AMERICAN! 


AMERICAN ENGINEERING [ccs rn 


American Engineering apay 
2501 Aramingo Avenue, Philadelphia, Pa. 3 
COMPANY 
PHILADELPHIA 25, PENNA. 


Gentlemen: Kindly send me complete information about ğ 
In Canada: Affiliated Engineering Corporations, Ltd., Montreal 2, P. Q 
MEE EN E E E EE E E E EE eee EE? 4 


the [] Hele-Shaw Pump. [7 Hydramite. 
AE Products are: Taylor and Perfect Spread Stokers, 
Marine Deck Auxiliaries, Hele-Shaw and Hydramite 
Fluid Power, Lo-Hed Hoists, Lo-Hed Car Pullers. " 
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"YOURE BENT ON. rr 
aLDUJC 


Do Your 





DIRTY WORK 


STEEL TUBING 
IS ECONOMICAL and QUALIFIED L 


Avon thin wall steel tubing—"as welded," hard 
drawn, or soft annealed —cures plenty of cost and production 
headaches . . . has successfully supplanted other types of tub- 
ing—copper, aluminum, brass and steel,—where reliability, 
performance and price all meet at the cross roads. 


em 


Hundreds of diversified manufacturers specify Avon Fusion- They're built to ignore dirt, 
weld Steel Tubing for its clean, smooth O. D. . . . for its 


dust and corrosive vapors 
tensile strength, greater resistance to vibration and 
fatigue . . . extreme ductility and adaptability to the - — 
toughest tube forming operations . . . and for its hi- E c e 
pressure tested advantages in hydraulic and pneumatic | k Ee 
applications. | * wj 
Avon engineers can assist you in cutting cost angles— E. enc. s 
whether its in tubing by the coil, or by the car load. - ————- 
SMITH way totally enclosed fan-cooled 
Avon Fusionweld is produced by our s ae ae tee 
own exclusive, hi-cycle, resistance welding methods pacity, double-locked fan forces air 
to provide tubing of superior quality to serve the most — mones Bere apl 
critical needs for bending, beading, flaring, coiling, pors can't get into the sealed motor. 
slotting, threading, knurling, perforating and swaging. | e. 
That spells lower cost forming. Fusionweld tubing is held | AST IRON construction is one of the 


Il thick h many outstanding features which 
to closer tolerances on wall thickness—that guarantees | makes these motors superior under 
uniform strength, less scrap loss! | service conditions involving dirt, dust 
and corrosion. Cast iron frame, cast 
iron end bells—the complete enclo- 
sure is cast iron—all exposed parts 
are cast iron. Ideal for petroleum, 
chemica' and other rugged industrial 
applications. 

SMITHway totally enclosed fan- 
cooled motors are built to standard 
NEMA frames to meet the highest 





(WL 


The consistent tubular strength achieved by Fusionweld 
is due to its unicue single wali construction . . '. more 
uniform grain structure in both wall and welded areas. 
That insures maximum resistance to tearing, cracking or 
checking at the weld or wall. Its smooth O. D. achieved by 
the new Fusionweld process likewise 
\ provides an ideal surface for plat- 





QN ing operations. These features, standards of electrical performance. 
9 m 
verti? coupled with approval by the TEFC motors are built in sizes from 
ERA | Teading testing laboratories, plura ———— 
©) constantly expanding list of prominent information from nearest office or 
tube users is your positive safeguard write today. 
- ww" Y when specifying Fusionweld —"The 


: : ee SMITH way totally en- 
Tubing With a Future. closed non-ventilated 
motor. Standard 
NEMA frames. Cast 
iron construction of all 
exposed parts kee 

these motors, by the 
thousands, on the jo 

regardless of dust, 
dirt and corrosive con- 
ditions. Available in 
ratings from 1 to 5 HP. 


ANON TUBE DIVISION | 
HIGBIE MANUFACTURING CO. A. LS 










e” O.D. to %4” O.D. Plain or Terne Coated 
We can fabricate tubing forms to your specifications. 











BE » B 





ROCHESTER MICHIGAN 
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TAYLOR Forming 


eren Want to make something of them? 
with a wide variety of 


L 


Make them into all kinds of panels, guards, barriers, ribs, masks, covers, 
ducts, containers, shields, shims or any other complicated formed part 
your product may reqnire. While many grades of Taylor Vulcanized 
Fibre and Laminated Plastic can be formed to some degree, these four 
grade: are ideally suited for most forming operations. 
LAMINATED PLASTICS: 
Grade C-7 —for applications requiring toughness, resilience, 
mechanical strength and abrasion resistance. 
Grade XX-7 —for applications where mechanical strength is 
secondary to good electrical properties and low cost. 
VULCANIZED FIBRE: 
Trunk Fibre— for applications requiring good mechanical strength, 
toughness, abrasion resistance, surface finish and resistance to 
organic solvents. 
Taylor Insulation —for applications requiring superior dielectric strength, 
toughness and abrasion resistance as well as good mechanical strength. 
Make your products better and easier to assemble. Call your Taylor 
Engineer, he will be glad to work with you on your design problems and 
recommend the Taylor material that can be best formed to meet your 
particular requirements. Other grades of Taylor Vulcanized Fibre... 
as well as Phenol, Melamine and Silicone Laminated Plastics . . . ma 
also fit into your design plans. Your Taylor Engineer will be glad 
to show you samples and discuss specifications. 


Taylor Fibre Co., Norristown, Pennsylvania — La Verne, California 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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What he’s proving about pumps 


ACCESSORIES DIVISION 


Thompson. 
Products, Inc. 


DEPT. AE-7 e CLEVELAND 17, OHIO 


— 
2 


15 MILES UP... 


may hold an idea YOU can use 


A shaft seal, for example, that stays vapor-tight even at —70°F. 


And at an atmospheric pressure only 1/30 that at sea-level. 


Or pumps to handle low-boiling-point liquids, (like aviation 


gasoline), without troublesome vapor-lock or cavitation. 


Or pumps to work at 1,000-pound pressure dependably in 
desert heat and Arctic cold. 


* * * * * 


These, and many other pumping problems have been solved by 
the Accessories Division . . . then proved in our High-altitude 
Lab. where engineers can "fly" a pump to 75,000 feet without 
ever leaving the ground 


Your pump requirements, present or future, can find a prompt 
solution from the broad experience the Accessories Division has 
had in aircraft fuel pump development. After all, Thompson 
Products is the leader in manufacturing pumps for aircraft and 


commercial production. Write us, describing your application. 
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EASY...INEXPENSIVE TO THESE PARTS WITH 


e Non-After-Glow characteristic 

e A canvas-based laminate 

© Post-Forms to shapes in inexpensive cold molds 
e Excellent mechanical strength 

e Resists abrasion, has long life 

e Easily machined and punched 


Where can you use this new canvas-based C-D-F 
"Post-Forming" Dilecto grade CF-1? Presently it’s 
used for a multitude of aircraft and semi-structural 
parts . . . as ribbed panels, fan blades and ammuni- 
tion bay liners, guards and cover frames . . . as 
ventilating ducts, battery box containers . . . switch 
covers, thermostat mounting plates, etc. CF-1 has a 
tremendous potential in electrical as well as other 
industries because of its strength and light weight. 


“Post-Forming” Dilecto CF-1 is easy to work with. 
Heated until pliable with infra-red, electric ovens, 
strip heaters or hot plates, or immersed in molten 
alloys or hot oil, it is then quickly placed in a cold 
mold and pressed or formed until cold enough to 
retain the desired shape. Inexpensive molds can be 
made from hard wood, cast or laminated plastics, 
steel and metal alloys. Normally C-D-F supplies Di- 
lecto CF-1 in sheets from 1/32” to 1/4” thicknesses. 


C-D-F’s sales engineers ( offices in principal cities ) 
will cooperate with your designers and production 
experts. C-D-F also forms and fabricates Dilecto to 
your specifications. Write for technical bulletins 
describing Dilecto CF-1 as well as other grades of 
Post-Forming Dilecto. 


NON-AFTER-GLOW — Post-Forming Dilecto CF-1 incorporates special chemicals 
in the varnish that produce no apparent after-glow once an ignited speci- 
men has been extinguished. This product complies with the SAE-Aero- 
nautical Material Specification AMS-3605, latest revision. 


SILICONES, TOO — C-D-F offers other post-forming grades of laminated 
Dilecto: Grade GB-SF is a glass-base Silicone laminate furnished in a 
semi-cured state for forming pieces where high heat resistance and low 
dielectric losses are required. Can be formed into armature slot insu- 
lators, rectangular coil forms, primary-secondary cylindrical or rectan- 
gular insulators for dry type transfomers, etc. Grade XF Dilecto is a 


paper-base grade for mechanical applications where electrical properties 
are secondary. 


THE NAME TO REMEMBER FOR POST-FORMING DILECTO LAMINATED PLASTICS 


NEWARK 40, DELAWARE 
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Is there any data 


available on elastic 
elongation of chains? 


Actually, until very recently 
there has been little or no data 
available to designers regarding 
elastic elongation of various 
types of chains. A report in your 
Annual HANDBOOK of Product 
Design for 1953, however, for the 
first time outlines and shows in 
table and graph form the results 
of extensive tests to determine 
accurately the average elastic 
elongation of single strand ASA 
roller chain, double pitch con- 
veyor chain, and cable chain. 


The HANDBOOK, published for 
the first time last November, has 
earned the acclaim of design en- 
gineers everywhere for its 
abundance of up-to-the-minute 
and lastingly useful product en- 
gineering data. All the vital in- 
formation in the HANDBOOK is 
separated into ten major classifi 
cations and fully indexed so that 
you can easily find exactly the 
data you particularly want. For 
example, the report mentioned 

| N TU N F above, titled “Elastic Elongation 
of Chains,” is found in the section 
on Power Transmission. 
W | TH YO U R Another edition will be along to 
join your ‘53 HANDBOOK in No- 
p RO D UJ C TI 0 N vember. The Annual HANDBOOK 
of Product Design for 1954 will 
present an even broader, more 
Watertown Plastic Parts are Designed To informative selection of data im- 
portant to you in your work. 
Help You Turn Out Better Goods... Faster Again, you'll receive the HAND. 
Here at Watertown our aim is to provide you with BOOK with your regular sub- 
plastic parts that do more than add utility and scription to Product Engineering, 
beauty to your product. Our complete engineering, at no extra cost. 
laboratory and design facilities go to work for you 
to produce custom molded parts that will fit into 
your production scheme. We are prepared to 


handle any custom molding job — regardless of size Product 


or shape — in practically any plastics material — ‘ 
by compression, injection, or transfer — from idea E 1 
to delivery. Why not let our engineers wrestle ngineering 
with your problem? Write today to... 
330 West 42nd Street 


WATERTOWN MFG. CO. (| New York 36, N. Y, 


500 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT 
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LOOKING FOR Something New IN SWITCHES? 


(This one helps SELL room air conditioners) 


POSITION ! 


“VENTILATE” 


(Evaporator, on full) 


POSITION II 


“EXHAUST” 


(Condenser, on full) 


POSITION Ill 


“COOL and EXHAUST” 


(Evaporator, on low; Condenser, 
on full; Compressor, on) 


POSITION IV 


"DEHUMIDIFY 


(Same as position III) 


The designing and building of circuit selector 
switches is an important part of Ferro's bus- 
iness. And we're not too big to fuss with your 
special requirements, provided the potential 
production volume justifies the effort—both 
for you and for us. 

Whether your problem is one of space 
and compactness or the best handling of an 
intricate wiring pattern, you'll find interested, 


competent "first aid" here at Ferro. You'll 


fd q.d 


Special 8-POSITION switch 


MODEL 190 


POSITION V 


“SUMMER COOLING” 


aporator and Condenser, 
on full; Compressor, on) 


POSITION VI 


“SLUMBER COOLING” 


(Evaporator and Condenser, 
on low; Compressor, on) 


POSITION VII 


“HEATING” 
(Evaporator, on full; 
1250-watt heater, on) 


POSITION Vill 
‘OFF’ 


find also that the finished product is right 
due to our small labor turnover and rigid 
testing and inspection system. 

Illustrated above is one of our more elabo- 
rate switches. Shown at the right is a simple, 
3-position model. Somewhere between the 
two may be the special switch 
you are looking for. Why 
not write and tell us your 


requirements? 


FERRO ELECTRIC PRODUCTS, INC. 
— of Tto Copt 


September, 1953 


KIRKLAND, ILLINOIS 





FOR EXTRA HEAVY DUTY. 


ALL-METAL 
CLUTCH PLATES 
FACINGS AND 

BRAKE LININGS 


Whether yov're designing the clutch for a 
twenty ton prime mover or the brake for a 
fractional horsepower motor, it will pay you 
to specify Velvetouch. Because Velvetouch 
is built for extra heavy duty service! 


Unlike ordinary friction material, 
Velvetouch is made from powdered metals, 
compressed and fused to a strong steel 
backing plate. As a result, it runs cooler, 
lasts longer ... can't deteriorate or burn 
like asbestos. And by changing the metal 
mixture, the friction characteristics of 
Velvetouch can be altered to meet specific 
clutch and brake requirements. 


Our engineers will be glad to work 
with you in solving your friction problems. 
Just phone our nearest office, or write — 


The S. K. Wellman Co. 
200 Egbert Rd * Bedford, Ohio 


THE S. K. WELLMAN CO. SALES OFFICES AND WAREHOUSES 


* ATLANTA- 119 14th St., N.E. ** DETROIT — 16622 James * SAN FRANCISCO -424 Bryant 
Atlanta 5, Georgia Couzens Highway, Street, San Francisco 7, Calif, 
Detroit 21, Mich, 


*LOS ANGELES - 1110 South « 
Hope St., Los Angeles 15, Cal. —— 


* CLEVELAND 200 Egbert Rd.,  * PHILADELPHIA -1545 West Ltd., 2839 Dufferin St. 
Bedford, Ohio To Ave., Philadelphia 
. Fa 
** WASHINGTON -1101 Vermont 
* DALLAS — 3407 Main Street, * PORTLAND —636 N. W. 16th Ave., N. W. 
Dallas 1, Texas Ave., Portland 9, Oregon Washington 5, D. C. 


** EXPORT DEPARTMENT —8 South Michigan Ave., Chicago 3, Illinois 


* CHICAGO —1500 South West- 
ern Ave., Chicago 8, Illinois 


* SALES OFFICE AND WAREHOUSE ** SALES OFFICE 
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THERMOCOUPLES 

Revere manufactures all types of 
thermocouples for aircraft and 
industrial applications such as 
Moulding Presses, Oil Tempera- 
ture, Cylinder Head Temperature, 
Fire Detection Systems, etc.; in 
Iron-Constantan or Chromel- 
Alumel. 


HARNESSES 

Flexible, semi-rigid, and rigid 
harnesses are custom-made by 
Revere for virtually all aircraft 
engines and test stand opera- 
tions and for many industrial 
uses. Submit your special har- 
ness application today. v 


THERMOCOUPLE WIRE 
Stranding, wrapping, twisting 
and asbestos serving equipment 
enables Revere to produce ther- 
mocouple wire with cotton, glass, 
stainless steel, tinned copper 
and silver plated copper in ac- 
cordance with AN and MIL 
Specifications. 


accurate 


temperature readings 
contact — 


„your dependable 
source of supply 


SEND FOR FREE BULLETINS! 


CONNECTORS 


Thermocouple Adapters, Termi- 
nals, Fire Wall Connectors and 
Resistors are manufactured in 
accordance with AN-5540-2 and 
AN-5541-1 specifications. All are 
ruggedly constructed to guaran- 
tee long life under hard usage. 


Accuracy—dependability—long life are three necessary 
attributes of temperature measurement equipment. On all 
3 counts Revere products have established unsurpassed 
performance records. Recognition of their quality by the 
government and industry has made Revere one of the 
foremost producers of thermocouples, thermocouple wire, 
harnesses, plastic-insulated wire, and accessories! 


^ WR AE aeri « 


^h 


EXTRUDED PLASTIC WIRE 


A new high temperature thermo- 
plastic insulation extruded over 
wires o. al! types, developed for 
use in hermetically sealed equip- 
ment or hot wiring jobs. Avail- 
able in 14 colors. 


Revere's modern plant is capably staffed and equipped to 
offer complete and efficient service to all your temperature 
measurement requirements. Many standard stock items are 
available for immediate shipment. Special orders can be 
handled without delay. For more detailed information write 
to Revere Corporation of America, Field Engineering, Dept. 
1, North Colony Road, Wallingford 2, Connecticut. 


REVERE CORPORATION OF AMERICA 


WALMINGFORD 2, 


precision instruments 
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If you use relays—Clare’s New Plant is 


4 


CLARE RELAYS are now built in the 
most modern plant ever specifically designed 
for relay manufacture 


| | * Building of precision relays 


requires more than technical 
- skill. It requires an atmosphere 
—— — : of utmost freedom from dirt. Air 
—75 foot candles of shadow- ae | I$... ut zd temperature and humidity must 
E E. — be closely controlled. Assembly 
of small parts must be done 
under powerful, yet shadow- 
free light. 

All these important features 
and many more are provided in 
the new Clare relay plant. Never 
before have so many manufac- 
turing advantages been pro- 
vided in one plant—for one 
purpose—to give you relays of 

Allsirelectrostatically washed : ; 1 E Quality and long-life depend- 
—avoids danger of zontami- EP C wm , ability of Clare relays have 
—— R s FaR à , ! made them first choice of de- 
signers as components for crit- 
ical equipment. Wherever fail- 
ure cannot be tolerated, when 
only the best is good enough, 

Clare relays are indicated. 

Two important factors con- 
tribute to this Clare superiority. 
Production of relays has always 
been the exclusive business of 


FIRST IN THE 
INDUSTRIAL FIELD 





C. P. Clare & Co. This is a 
young-minded progressive 
organization, ever alert to dis- 
cover and test new and better 
materials and manufacturing 
methods. 

The new plant is the product 
of years of research and experi- 
ment. It is the natural develop- 
ment of Clare's unwillingness 
to offer their customers any- 


thing less than the most perfect 
relays that can be built. 


If yours is a product whose: 
long life, reliable perfornance 
and freedom from maintenance 
depend on the use of relays— . 
it will pay you to know ALL about 
Clare relays. A sales repre- 
sentative, fully experienced in 
every type of relay problem, is 
located near you. Consult him, 
or write C. P. Clare & Co., 
4719 West Sunnyside Avenue, 
Chicago 30, Illinois. In Can- 
ada: Canadian Line Materials, 
Ltd., Toronto 13. Cable Ad- 
dress: CLARELAY. 


GLARE 
RELAYS 


Automatic control of air tem- 
perature and humidity in- 
creases accuracy of assembly 
and adjustment of delicate 
parts. 


Multiple test circuits of vari- 
able voltages on bench chan- 
nels tucilitate adjusting of re- 
lays to customers’ specifica- 
tions. s 


Diminutive parts of high fre- 
quency impulse relay require 
laboratory-clean assembly 
conditions. 





2S 


Reduce Costs... 


Ruggedly designed motor 
wie triple thread worm gear 
reduction 


Improve Product chines, advertising displaya, 


and similar applications. 


Operation 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 


Rugged construction is a major 
factor in the reliability of this 
moior widely used in the field 
of mechanized equipment, 


Geared motor head with low 
— — — Every Lamb Electric Motor is 
specially designed for the product 
or device it is to drive. This means 
that both mechanica! and electrical 
characteristics are engineered for the exact 


requirements of the particular application. 


Special engineering in Lamb Electric Motors 

Compactty designed moter often results in savings in space, weight and 
end special instrument service, cost factor and assures optimum product 
operation. These are some of the reasons 

why more and more of America’s finest 

products are being powered with 

Lamb Electric Motors. 

The Lamb Electric Company * Kent, Ohio 


In Canada: Lamb Electric-Division of 
Sangamo Company Ltd.—Leaside, Ontario 


THEY'RE POWERING america's Finel rrovucrs 
— 
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Synthetic rubber sealing member 
bonded to steel ring for sealing 
circular flat surfaces—no grooves 
necessary! 


Rivett Lathe & ossi imaitiai d: 
Precision Dyna-seal in order simplify the 
construction of this Balanced. Hydraulic 
Relief Valve. Simple to install and maintain, 
the valve must give long, leak-free service. 
The Precision Dyna-seal plays « vital part in 
the valve's efficient operation at 1500 P.S.I. 
Everyone is finding Precision Dyna-seals 
the simple answer to many sealing problems. 
— —— unc tid 
flanges, special fittings, ete, boli: for 
service with petroleum products, water, many 
other fluids and gases. Precision engineers 
will help you — and proper deliveries will 
kee your productio: lines going. Pleuse 
cali pone ee 


y Se 


qum. 


— 
— 
EH 
— 
— 
— 
— 
— 
C 
~ 
— 
os 


FREE —Write for your personal copy of our Dyna-seal engineering data booklet. 


" recision Rubber Products 


2 CORPORATION = ———— 


| 


e a 
Dept. 3, Oakridge Drive, Dayton 7, 0. Canadian Plant at: Ste. Théerése de Blainville, Québec 
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SPECS FOR McGRAW-HILL | 
TURISTA || TECHNICAL WRITING 


Bi i SERVICE 


TWS offers you a single 


GOT YOU INTEGRATED publishing 


service prepared to under- 

take a project from research 
DOWN? and planning through fin- 
ished manuscript and art, 

typesetting, mechanical 

preparation, printing and 

binding. Whatever the situ- 

ation, whatever the type of 

literature you need, our edi- 

torial and art consultants can 

help you, bringing to your 

most specialized job the 


| R | D i T E c skill of publishing 


WRITING EDITING 
ILLUSTRATING 
PRINTING 

' | P TO YOUR OWN OR 
| WANT CORROSION RESISTANCE? | WANT EYE-APPEAL! Iridite can give GOVERNMENT SPECIFICATIONS 
2 Iridite will give you better-than- you a variety of finishes, depend- 
| specification protection against | ing upon the metal being finished addam baa: cr wu 
corrosion. l - . . from clear and sparkling manual, to accompany your 

| 


bright or military olive drab, to equipment, written to gov- 
WANT PAINT ADHERENCE? Iridite " )— quip g 


| attractive dyed colors. ernment specifications . . . 
provides a firm and lasting base | . . . or product catalogues 


for paint by preventing under- | BEST OF ALL, any Iridite finish is or training booklets . . . or 


: i annual reports . . . or com- 
film corrosion. economical and easy to apply. pany histories . . . our writ- 


ing staff can do the job for 
you, our artists can create 
| R | D | T E and execute the illustra- 
tions. And McGraw-Hill 
k printing, binding, and paper 
^ d resources are among the 
best in the country. 


Whether you need an in- 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending SAVE MONEY AND TIME 
upon your requirements; salt spray resistance equivalent to LET OUR STAFF BE 


20 to 30 minutes of anodizing, eliminates need for costly racks lt Kee : A 


ASK 
OUR REPRESENTATIVE 
TO CALL 


Write * Phone 


| Technical Writing Service i 
McGraw-Hill Book Co., Inc. l 


330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 


lum eo m em al 
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ANC| HOR 


ONE-WIRE BRAID HOSE ASSEMBLIES 
for medium-and low-pressure service 


Factory-assembled to your specifications—you get just what you need. 


Long, uniform, positive grip assured by internally-threaded coupling 
shell. 


Eliminates leaks and blow-offs in medium- and low-pressure service. 


Sizes and types for every application — available with solid male or " NEW! 

union male ends. REVOLUTIONARY 

“O” ring seals prevent leakage between swivel ends and the coupling ANCHOR FLANCO 
body, SPLIT-FLANGE CLAMP 
Use of swivel male ends eliminates need for adapter unions, reduces —e dares nd —— — 
the number of joints, and lets hose assume normal position ühhen prs-- .. —— 


sure is applied to the line. prevent tilting of the clamp halves 


Easy to assemble with small 


Exclusive Anchor Max-Flo coupling gives you the equivalent of unre- TN 
stricted flow through the couplings. 


Anchor Coupling Co. Inc. 
Dept. PE93, Libertyville, Illinois 


Yes, I'm interested in 

[] Anchor one-wire braid hose assemblies 

C New Anchor Flanco Split-flange clamp-type coupling 
Send me information. 


Get more information, Attach coupon to your 
letterhead and mail today! 


ANCHOR COUPLING CO. INC. > 


Main Office and Factory: LIBERTYVILLE, ILLINOIS 
FACTORY BRANCHES: DETROIT, MICHIGAN * DALLAS, TEXAS 


Company Name 
ee 


— ( ) State... 


mupODEODDDDEEDEDPEDEDEPGREMEMmummm dl. =" 
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Meet the educated screw 


This is a whole family of screws, known as Screwsticks, and joined 
head-to-toe. Insert a Screwstick in the driver, aim it at the hole— 
and from there on the Screwstick tightens itself to the predetermined 
torque, shears itself and gets its head burnished by the following 
screw which automatically advances itself. It's so fast that American 
Screw Co. of Willimantic, Conn., which uses ANACONDA Hexagon 
Brass Rod, refers to it as "jet propulsion". 


Dont. lose. your grip 


Once a novelty trick developed by the Chinese, the 
manufacture of these grips is now an industry. Made 
in a wide variety of styles and sizes by Economy 
Cable Grip Co. of Norwalk, Conn., they are used to 
anchor suspended electric power cables and 
to seize the end for pulling through ducts. 
The harder you pull, the tighter they grip. 
Needless to say, the ANACONDA Bronze Cable, 


3 TX Everdur* Rod and Copper Tube used in their 
Vi AN XS manufacture never weaken from rust. 


"AB UU A fact delivery...with mustard 


When basebail fans want their hot dogs, they want 
them fast—so Stainless Alloy Fabricators of Detroit 
built this "Double-Header'' baseball park hot dog 
server. Its big capacity for hot dogs—and fast 
service—is its double bun warmer, one at each end, 
heated by copper water boilers. If the water runs dry, 
it's no strike-out. Boilers are made of phosphorized 
copper sheet with joints formed by fusing the edges 
with a Heliarc torch. No solder used, no seams 

to burn open. 


How to treat a fracture 


A fracture often means long uselessness—but that needn't be 

true of machinery. Usually braze welding can make it good as 
new and at a fraction of the time and cost of replacing it. This 
fractured cast iron conveyor drive sprocket, for example, would 
have taken two months to replace. The Universal Welding Co., 
Rochester, N. Y., repaired it in only 7 hours by braze-welding 
with ANACONDA-997 (Low Fuming) Bronze Welding Rod. Moral: 
don’t count the patient out before consulting your welder. 


Therese more to this than meets the eye 


In our Technical Department you will find a range of experience that covers the entire field of copper and copper-alloy applications 
in the metalworking industries. If you have a problem of metal selection, we are at your service. The American Brass Company, Water- 


bury 20, Connecticut. In Canada: Anaconda American Brass Ltd., New Toronto, Ont. *Reg, U. S. Pat. Of. 5391 


the name to remember in COPPER-BRASS-BRONZE 
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You Get Many Benefits 
by Specifying V'ICKERS Hydraulics 


ONE OF A SERIES 


Field Consultants on Oil Hydraulics 


sa. 20 factory-trained application engineers 


ENGINEERS 


Vickers Application Engineers are a group of 
50 specially trained and salaried men assigned 
to Vickers offices strategically located through- 
out the country. These men are selected for 
technical background and imagination. Each 
is given a very thorough training in Vickers 
plants before he goes to a field office. Train- 
ing includes all phases of oil hydraulics, both 
theory and practice. 

As a result, these men are uniquely qualified 
to help you in making hydraulics more use- 
ful to you and your customers. Their services 
take many forms . . . from complete circuit 
design to helping get the “bugs” out of a 
prototype machine. 


AND BUILDERS OF OIL 
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HYDRAULIC 


They have at their command the wealth of 
Vickers Hydraulics resources. Contact the 
nearest Vickers Applicetion Engineering 
Office whenever you have a problem where 
oil hydraulics may be helpful. 


VICKERS 


Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1454 OAKMAN BLVD. e DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA+ CHICAGO 
(Metropolitan) « CINCINNATI * CLEVELAND 
DETROIT + HOUSTON « LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) » PHILADELPHIA 
PITTSBURGH ¢ ROCHESTER « ROCKFORD « SEATTLE 
TULSA « WASHINGTON » WORCESTER 


6358 


EQUIPMENT SINCE 1921 
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Wigh Pressure 
SoLEN 
TES 


have working pressures 
range as high as 3000 psi. 
for 


remote push button control 

of hydraulic systems, as 

well as for the handling of 

any non-corrosive fluids. 

Poppet construction elim- 

inates leakage. Impreg- 

nated coils are oil and moisture resistant. Unit can be 
mounted in any position. Available in 110-220 A.C. 


ADJUSTABLE 


FLOW REGULATORS 


for cylinder speed control over a 50% range are built 
for pressures to 3000 psi. Model 320 shown meets require- 
ments for cylinder speed adjustment yet maintains constant 
speed regardless of work or pressure fluctuations. There 
are types for Machine Tools—Earth Moving, Material Han- 
dling and Farm Equipment—Packaging Machinery—Steel 
and Paper Mills—Refineries—Printing Presses. 


MICRONIC 


LINE FILTERS 


are made in pressures to 5000 psi for air, oil, water and 
other fluids. Compact—simple in design—have built-in dura- 
bility—easy to clean. Micronic element filters to 40 Microns 
providing full protection for pumps, valves and cylinders. 
The elements, low in cost, are easily replaced. Make pos- 
sible maximum flow with minimum pressure drop. 


Write for our engineering cooperation 
or illustrated circular E 


UULTUS LT t 








A great aid to your 
miniaturization program 


A MOUNT IN 15/32” HOLE CQ 
ALL LENS COLORS —— 


Easy lamp replacement 
with any midget flanged 
base lamp types 


Complete blackout 
3j acr or semi-blackout 
= dimmer types 


tne MECHANICAL 


DIMMER 
No. 11-1930621 


THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


ea 


AIR FORCE and BUREAU of AERONAUTICS 
MIL-L-7806 DRAWING MS-25010 


rw DIALCO No. TT-51 (Red filter-black top) 
or, No. TT-51A, complete with No. 327 P 


Alli 


ALSO MADE 
with other filter colors 
and with light-emitting 

top (for indication) 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 
ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 


SAMPLES QN REQUEST — NO CHARGE 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 
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What the Well Dressed CLARK TYPE CY STARTER 
Will Wear in 1953 


— — 


Typel Fabricated Steel, NEMA TYPE 9. Explo- NEMA TYPE 4. Water- 
general purpose enclo- sion resisting for haz- tight. Cast iron en- 
sure. ardous dust locations. closures. 
Cast iron enclosure. Cast iron enclosure. 


b — Style-wise, CLARK TYPE "CY" STARTERS are available in Sizes 
= O-1-2-3, in enclosures finished in Machine Tool Gray, set off by a 


piquant touch of Red, Yellow and Black on nameplates. 


-" 
a For every industrial atmosphere there's a fitting enclosure. Sizes 2 and 3 
! have the revolutionary arc quenching principle which 
MERE, combines strong multi-turn magnetic blow-outs with 


Encased Arc Chamber; i 
Twin Blow-Out Colle and twin break contacts. 
Contacts. 


Bulletin 6020 CY2 
Starter with air circuit 


breaker, in Safe-Edge À 5 5 
Cabinet. Bulletin 6050 CY2 


Starter Two-speed dou- 

ble winding 

quent- starter in- 
Cabinet. 


tue CLARK CONTROLLER co. 


G . 
/NEERED ELECTRICAL CONTROL è 1146 EAST 1520 STREET, CLEVELAND 10, OHIO 





CLARK 

TYPE A 

y CY f 
STARTERS and CONTACTORS W 


make ideal applications for machine tools 


| 
| 
l 


Clark Type "CY" Starters and Contactors are successfully 
Combined with Relays, Disconnect Switches, Circuit 
Breakers, Transformers, Timers and other control : 
devices to provide maximum. service with WARNER & SWASEY 
minimum maintenatos Ind doiudine: fang Y as | NO.5 TURRET LATHE 
contact life is provided by the famous “CY” | 
Arc quenching principle, in which strong 
multi-turn magnetic blow-outs are combined 
with twin break contacts. Records 


are common. 
Let Clark Application 
Engineers consult with you on 


your control problems. 


BURMASTER TURRET DRILL 


rac CLARK CONTROLLER co. 


HITIT ELECTRICAL CONTROL èe 1146 EAST 152N0 STREET, CLEVELAND 10, OHIO 





YOU CANT BEAT GARRETT 


DOUBLE PROTECTION , HIGH QUALITY 


— SAFE, SURE 3 AT LOW COST 
CONNECTIONS 


QUICK, 
UNIFORM 
ADJUSTMENT 


CLAMPS 


AN 737 CLAMP —Approved for aircraft use by the Armed 
Forces. Stainless steel, radial type, with floating bridge and 
thumb screw adjustment. Mechanically tastened and spot- 
welded for double protection. 

QS 100 & AN 748 T.7PE—Worm type, self-locking screw 
assures uniform, instant adjustment. Plated to prevent corro- 
sion. Used and approved by the Armed Forces. 
AUTO-SEAL CLAMP — Screw-type adjustment, scarfed 
tongue prevents pinching. Staked bolt and captive nut pre- 
vents loss of parts. Rustproofed for long service. 


PROMPT DELIVERY FROM STOCK 


GEORGE K. GARRETT COMPANY, INC. PHILA. 34, PA. 
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TRANSPOSING an idea 
into a finished product in- 
volves not only the use of 
engineering drawings but— 
with form as well as function 
becoming increasingly impor- 
tant—such illustrative tech- 
niques as renderings in crayon 
and smootch, chalk sketches, 
scale and full size models, 
and other types of pictorial 
presentations. 





THESE techniques, although 
most closely associated with 
the industrial designer's 
needs, are also useful engi- 
neering tools. Their advan- 
tages and limitations, and the 
methods for transposing them 
into engineering drawings, 
AX A || are fully discussed and illus- 
ROPER PUMP USED FOR 2 trated in our Special Editorial 
BEFORE-AND-AFTER SERVICE 


Report . . . 
ON GIANT UTILITY DIESEL 


In big Texas, a small (by comparison) Roper 25F100 Pump with packed 
box is used to circulate lubricating oil for before and after operation on a 
big Fairbanks-Morse dual-fuel diesel. The operators of this Weatherford, 
Texas municipal power plant use a heavy duty, detergent oil for the lubri- 
cating system ... the motor-driven Roper delivers this oil to bearings and 





(for cooling) to the pistons. Yes, Roper helps to shed some light and power 
in Texas...and Roper dependability is a very necessary quality in such 
an important installation. | 
m nmo || of INDUSTRIAL 
E DO A JOB FOR YOU 

Roper Series F Pumps have many features which 

make them widely adaptable to numerous types 

of work pumping clean liquids. They are 


recommended for pressures to 300 P.S.I. when 
pumping lubricating oils. Sizes range írora 
i to 300 G.P.M. 


Reprints available 


at 25¢ per copy 


SERIES F FEATURES 


CONSTRUCTION . . . Supplied in standard fitted or stainless steel fitted models 
to suit specific needs. 


GEARS & DRIVE... Two equal size helical pumping gears run in axial . 
hydraulic balance. Shafts are hardened and precision ground. Reader Service Department 


SEALS... Packed Box or Mechanical Seal construction available. Models 
with built-in relief valve can be furnished. 


DESIGN... Roper principle of only 2 moving parts permits simplicity of 


design ... such design offers high efficiency and long service life. Prod uct 


* * 
Send for Factual Folder Today R O [3 = Engineering 
— — pER 


330 W. 42ND STREET 
GEO. D. ROPER CORPORATION 


379 Blackhawk Park Ave., Rockford, Ill, Kolary Arp New Youn 36, N. Y. 
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Either end is UP” 


ON REPUBLIC UPSON "NYLOK" NUTS 


Here's an advantage that saves you man-hours and trouble or. your assembly 
lines . . . no need to turn a Republic Upson "Nylok" Lock Nut end-for- 
end to get it right-side up. Screw them on either way .. . they go on easily, 


stay put even under severe vibration, and come off easily when you want 
them off. Ready to re-use, too. 


12 WAYS BETTER 


Assemble fromeitherend No special tnols 
Can be re-used One piece 
Non-galling Ideal for mechanical 
Best wrenching feeding 
characteristics No lubricant needed 
Won't damage threads — Cold-forged 

No special know-how Lock in any position 


Qu 


$ 
2 
-— 


Here'show the"Nylok" principle works: 


» 
A nylon plug inserted in one of the sides of the 
cold-forged nut forces the nut tightly against the 
opposite threads as the nut is turned on. 


*U. S. Pat. Numbers 2,462,603 and 
2,450,694 and pending application 
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Tell us the sizes you are interested in . . . we'll send samples of Republic 
Upson “Nylok” Nuts ... the lock nut with the nylon pressure plug. 


Light series tapped 14" thru 34” 


Regular sizes tapped !4" thru 15" 
Light thick series tapped !4" thru 14" 


Heavy series tapped !4" thru 15" 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division * CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


[REPUBLIC 


B AA 


BOLTS AND NUTS 





[ 


Che Product 
Engineer 


CAN HELP 


Keep Business. 
Booming . . . 


and SYNCHRON 


TIMING MOTORS 


offer the solution to problems of 
obtaining better performance at lower 
cost . . . in timing mechanisms demand- 
ing long life and dependability. 


HERE'S Engineers find SYNCHRON Timing 
Motors easy to adapt — versatile 
WHY: in application — when designing 
timing devices. They're smail, com- 

pact, and extremely powerful and rugged. 
SYNCHRON Timing Motors pull up to 8oz. di- 
rect load at 1 RPM, operate efficiently at —40? to 


+-140°F. They're available with gear trains to con- 


vert any speed . . . may be mounted in any posi- 
tion. 


FOR NAME PLATES 
THAT REFLECT 


Don't underestimate the importance 
of name plates because the cost is 
small. Your name plate can mean 
much—in prestige and in selling ef- 
fect. If you're proud of your product 
give it the mark of quality—one of 
our sparkling metal name plates. 
Send rough sketch or blue print for 


design suggestion and quotation, 


- without obligation. 
Write for "Etched or I ithographed 
Metal Products of Quality,” with full 
— 


color examples of our name and in- 
struction plates. 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 N. SHEFFIELD AVE, CHICAGO 22, ILL, DEPT. B 
SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 


SAUEREISEN CEMENTS 


FASTER ASSEMBLY ON 


WRITE FOR 
THIS BOOKLET 


Radio Cubes 


Many of the country’s largest tube manufacturers 

use Sauereisen Insa-Lute Adhesive Cement No. 1 

to cement ceramic insulation on tube mounts. Other leading 

electrical concerns use Sauereisen Cements for sealing, em- 

— « » bedding and insulating. They not only cut production costs but improve product 

cision engineered for easy adaptability, quality. Send unassembled parts or drawings for help in selecting the right 
comes ready to install in any timing cement for your purpose. 


device where compactness, accuracy and TRIAL | 1 a — $4 18 
dependability are essential. ORDER Test under your own conditions e 


I Sauereisen Cements Company * Pittsburgh 15, Pa. 


TIMING MACHINES 


The SYNCHRON Timing Machine is pre- 


SYNCHRON engineers will be glad to 
work with you in solving any special 
design problems you may have. Write in 

| complete confidence. 


POCKET SIZE TECHNICAL 


L E J A DATA BOOKS $1. EACH 


Printed on loose leaf, six hole, 6-4” x 3-4” bond paper, each book contains 


SYNCHRON High Torque Timing Motors 
EW. for devices requiring intermittent motion. 
* Send for details. 
&bout 140 pages of technical data, presenting condensed, accurate and essen- 


Products of HANSEN MFG. CO. Inc. , Princeton, Ind. tial data for the engineer, technical worker and business man. 


i £ c Architecture Building Constr. Piping Data 
Mail Coupon Today for Latest Synchron Catalog | Do Bonding u Piston Beto nies 
d WMlumination Television & FM Trig-Log Tables 


Electrician's Data Electricity, AC Metallurgy 
HANSEN MANUFACTURING CO., INC., Princeton 5, Ind. 


Builder's Data Electricity, DC Analytic 
Lumber Data AÇ motoro and eer 
: ; è Air Conditioning enerators 
Send catalog and engineering data to: Sinnet E. ^u mt neering 
Math. Tables Relays, Meters Pwr. Trans. Mchy. 
Name E Physics Hydraulics Thermodyn. This. & 


Chemical Tables Surveying Charts 
Metals Mech. Drawing Phys. & Thermodyn. 
Gen'l. Chemistry Machine Design ata 
*Reinf. Concrete Machinists Data Phys. & Org. Chem. 
Write for FREE Catalog ( over 2000 listings). See for yourself how helpful 
Address .. à : 5 


LEFAX «an be to you. Send $1 for each book, or $5 for any sia books listed 
aboce, to: 


LEFAX DEPT. PE-17 Philadelphia 7, Pa. 


Firm 


Zone State 
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THESE SPEED REDUCERS HANDLE 


Ub: 


9 


IL 


| 


E 
E 


1 


A TOUGH JOB WITHOUT COMPLAINT 


T 
B 
BI 


Each of these Farrel? double-reduc- 
tion gear units is transmitting 920 HP 
from a turbine to a Cooper-Bessemer 
M-Line compressor. They are located 
at the Billings ( Montana) refinery of 
Continental Oil Company. 

This is a difficult assignment for 
any speed reducer. The high-speed 
operation (4000/300 RPM) really 
"tests" the design and workmanship 
of the gear unit. 

How well these two Farrel units 
have performed on this tough job is 
a matter of record—almost three years 
of continuous operation, with a mini- 
mum of down time for routine inspec- 


FARREL-BIRMINGHAM COMPANY, 


tion and maintenance. 

Farrel speed reducers have a num- 
ber of advantages which account for 
their outstanding performance 
records. The quiet, vibration-free 
operation of the herringbone gears 
results from extreme acccuracy of 
tooth spacing, contour and helix 
angle.— qualities inherent in the 
Farrel-Sykes method of gear genera- 
tion. Precision manufacture and 
highest-grade materials contribute to 
long gear life. 

Write for further details of these 
outstanding units. Ask for a copy of 
Bulletin 449. 


INC., ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, Detroit. 
Chicago, Memphis, Minneapolis, Portland (Oregon), Los Angeles, Salt Lake City, New Orleans 


OIL 


FIELD REPRESENTATIVES 


Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa 1, Okla. 
V. W. Osborne, 860-A M & M Building, Houston 2, Texas 


a 
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en ie 
E A FINE NEW SPEED QUEEN 
PROOF OF automatic APPLIANCES 

" — POWERED WITH D-A 
NOTCHED V-BELT DRIVES 


OVER 1 MILLION 
DURKEE-ATWOOD V-BELTS 


USED BY 


SPEED c e. 


— —— — CLOTHES DRYERS 


AUTOMATIC 


Speed Queen Corporation, nationally-known home CLOTHES DRYER 


laundry equipment specialists use Durkee-Atwood 
V-Belts in their two newest products, the automatic 


Manufactured by 
washer and automatic clothes dryer. 


Speed Queen Corp., Ripon, Wis. 
Years of dependable performance on their popular 

line of wringer washers and ironers prompted the 

company to choose Durkee-Atwood V-Belts when 


they introduced the two newest members of the DU | K |» E XA 
Speed Queen Royal — AT W 0 A D E 
TT AM AE d em. Zs a Dum 3 — — TUE LS 
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RESISTS 
WEAR, 


ABRASION 
AND 


CORROSION — 


Increases the life of. 


parts 2 to 8 times 


A proven surface treatment, Electrolizing is specified by major manufacturers to increase 
the wear, abrasion and corrosion resistance of precision instrument parts, fuel control 
components, bushings, rotors, stators, pistons, valves, shafts, impellors and other metal 
parts by 200 to 800%. 


A CASE IN POINT: 


The four leading manufacturers* of automatic washing machines found that Electrolizing prevented 
corrosion and increased the wear resistance of their agitator and impellor shafts. The protection provided 
was far greater than they had been abie to obtain with any other surface treatment. Service calls stemming 
from corrosion and wear, previously a major and costly problem, have been completely eliminated. 


Whether your problem is wear, abrasion or corrosion Electrolizing can provide the solution. Our staff 
engineers are available for consultation without obligation. 


Write for new booklet describing Electrolizing and its advantages. 


*Names on Request 


THE ELECTROLIZING CORPORATION 
1505A East End Avenue 
Chicago Heights, Illinois 


1505A EAST END AVENUE, CHICAGO HEIGHTS, ILLINOIS 
Plants 
Providence 1,R.1. Cleveland 10, Ohio Chicago Heights, Illinois 
148 W. River St. 1650 Collamer Rd. 1505A East End Ave. 


Company.... 
Address..... 


VCS SS SS SS SSS SSS SSS SSCS SSF SF SSS SS eee eee eS 
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BIG PLANTS 
TO SERVE YOU 


We will coatinue to manufacture certain lines of Acro 
and Mu switches at our recently modernized headquarters 
plant in Columbus, Ohio. At this location we also 
maintain our general offices, engineering department 
and research laboratories. Kindly address all inquiries, 
orders and correspondence to Acro Manufacturing 
Company, Columbus 16, Ohio. 


MAKE YOUR UNRESTR 


ICTED 





MAIN OFFICE AND COLUMBUS, OHIO PLANT 


CHOICE 





FROM 





THIS HUGE EXPANSION PROGRAM MADE POSSIBLE BY YOUR EVER- 
INCREASING ACCEPTANCE OF ACRO SWITCHES AND MU SWITCHES 


We are now building a sparkling new plant on a 14- 
acre site in Hillsboro, Ohio. When completed this Fall, 
it will be the most modern ever constructed for manu- 
facturing miniature precision snap action switches. 

All new equipment has been bought for our new 
Acro plant. This improved machinery, plus the latest 
in manufacturing techniques and methods, will enable 
us to produce even better Acro and Mu switches made 
to the highest precision standards. 


This big, modern Hillsboro plant is our way of 
expressing appreciation tO yOu, Our customers, tor an 
ever-growing volume of business. When ready, in à 
few short weeks, we will be able to quadruple our output 

Now, more than ever before, it will pay you to select 
and order from "The Biggest Line of Little Switches 
There are over 7,00€ standard specifications from 
which to choose. Our engineering and research staff 
will gladly work with you on special applications. - 


ACRO MANUFACTURING COMPANY 


MAIN OFFICE: COLUMBUS 16, OHIO 


"THE BIGGEST LINE 


OF LITTLE 





SWITCHES" 


N Ix deu. 


Now... assemblies with extra pull strength... 


withstand almost 2 tons 


without separating 


Resistoflex Hose Assembly 
in tension tester. Rate of 
jaw separation: 1° per 
minute. 4%” hose rated at 
3500 Ibs. pull; 4” hose — 
2500 Ibs.; 4 ' hose-900 bs. 


Medium-high working pressures also built into 
RESISTOFLEX INDUSTRIAL HYDRAULIC HOSE ASSEMBLIES 


Here is a 4%” hose assembly with enough pull strength to actually 
tow a trail-behind farm implement without snapping. This extra 
reserve proves two things. (1) The hose itself has the strength to 
resist hydraulic shocks and medium high pressures. (2) The 
fitting is on for good! 

Constructed with special compar tube, modern synthetic fibre 
braid reinforcement and newly developed, matched fittings, 
Resistoflex assemblies also provide these five other outstanding 
features that mean more hose value per dollar. 

1. High Burst Strengths—stay high even as hose working age in- 
creases. 9200 psi for !4" hose; 8200 psi for 34”; 7200 psi for 42”. 

2. Long Impulse Life—virtually unlimited resistance to shock 
loads and impulse. Hose lasts longer. 


3. High Impact Strength—hose returns to original cross section 
after crushing load. 


4. Full Flow at Fittings—less than 5% reduction in cross section 
at crimp. 

5. No Gumming or Clogging—compar hose liner inert to all hy- 
draulic oils. 

For more information, write for Data Sheet MH-1. 


IMPROVE PERFORMANCE OF BACK-UP RINGS 


“Fluoroflex*-T” stress relieved spiral rings, made from Y 
Teflon *, do a superior job of backing up "O" ring seals, 

especially at elevated temperatures . . . they do not NN 
fray, and are chemically inert . . . they form a smooth, ] | 


symmetrical ring when seated and reduce friction and 
increase life of the assembly. Write for data sheet FR-1. 
*Resistoflex Trade Mark 


RESISTOFLEX ......... 


Belleville 9, New Jersey 


SPECIALLY ENGINEERED FLEXIBLE RESISTANT PRODUCTS FOR INDUSTRY 


374 


Do you want help in 
selecting the best 
switch for the job? 


You will be in a better position 
to determine what switches are 
best suited for many different 
service requirements after you 
consult the data given under the 
title, “Your Next Switch Selection 
Problem,” in The Annual HAND- 
BOOK of Product Design for 1953. 


That is just one of the subjects 
expertly examined in the great 
wealth of reports in the HAND- 
BOOK —reports covering a year's 
most significant developments 
throughout the product-design en- 
gineering field. Be sure that you 
take advantage of the data in 
your HANDBOOK whenever you 
are faced with difficult problems 
in your work. 


Another HANDBOOK will be 
ready in Mid-November. It will 
put into your hands an even more 
complete and helpful compilation 
of important product-engineering 
information than does the current 


enthusiastically acclaimed ‘53 
HANDBOOK. 


The next HANDBOOK again 
will be divided into ten major 
subject classifications, for easy 
reference to data of special inter- 
est to you. It will be completely 
indexed, and in addition will con- 
tain an index of the HANDBOOK 
for 1953. And, as before, the 
HANDBOOK will come to you as 
part of your regular subscription 
to Product Engineering, at no 
extra cost! 


Product 


Engineering 


330 West 42nd Street 
New York 36, N. Y. 
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e speed VAUR where 


Single reduction gear 

motor with Elliott C W 

brake. A complete integral 
power unit. Low speed shaft 
can be located with reference 
t9 motor center line in any 
of four positions-—above 

(as shown) at right, left 

ot below 


Double reduction 
gear on an Elliott 
C-W form BA 
squirrel cage 
[DAGLI 


——— 


LS ls 


f—— 


Triple reduction Bo- 


unit mounted on an 

Elliott C-W totally-enclosed 
fan.cooled "Sealedpower 
explos:on-proof motor 
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ELLIOTT 


CROCKER-WHEELER 


Here is a complete line of motors with built-in reduc- 
tion gear units which covers practically every need. 
Available in any motor type, any enclosute, any 
mounting, in frame sizes from 1 to 150 hp. 

Single reduction, 780 to 280 rpm...double reduc- 
tion, 230 to 45 rpm...triple reduction, 37 to 7.5 rpm. 
Construction features include precision processed. 
file-hard gears, large oil reservoir for abundant splash 
lubrication, heavy, rigid cast iron pyramidal base, 
and a bearing housing and oil seal separating the 
inner high speed motor bearing from the gear lubri- 
cation, which after much service may contain minute 
metallic particles tending to shorten bearing life. 


GET THE GEARMOTOR DATA BOOK 


— ask your local Elliott District Office 
or write direct to Elliott Company, 
Crocker-Wheeler Division, Ampere, N. J. 


ELLIOTT Compan 


CROCKER-WHEELER DIVISION 





FUNK 


GEAR REDUCTION 
POWER TAKE-OFFS 


FOR INDUSTRY 
AND AGRICULTURE 


with the 
exclusive 
Straddle Mounted 
Pinion . . 


— ^e oa di 


«++ for plugging, overspeed or underspeed protection, 


, , : , This exclusive Funk development 
non-plugging and motion interlocking: umts endis eu iei qu 


tact at all times by providing a 

pinion with a taper roller bearing 

support at each end driven by an 

input shaft with a lubricated float- 

ing spline, eliminating misalign- 

ment from improper installation or 

load deflection . . . . some of 

the many reasons why you can 

expect longer, trouble-free service 

from FUNK Gear Reductions. Fit all SAE flywheel housings. 
Special ratios or special adaptions of standard units supplied in 
large or small orders. Write for catalog and specifications of 
Funk Power Take-Offs and Gear Reductions, or assistance on any 


FUNK AIRCRAFT CO. 


3301 Airport Drive Coffeyville, Kan. 


V. Available with any standard contact arrangement. 
lllustrated above is a two-circuit switch with nor- 
molly open SPDT contacts. 


Protective Coatings ««. Metal 


— — STOP Scaling and Corrosion V 
Y 


2. Operating range for contacts to open or close runs 
from a minimum of 125 rpm to 2530 rpm. Safe 


Be Ball-bearing engaging contact-making arm minis A C 
A2 Miish — — — HEMICAY TREATMENT APPLIED LIKE PAIN 


4. Contact-orm stops prevent undue wear of contacts. 


5. Sealed and permanently lubricated precision ball 
bearings eliminate bearing maintenance. 


6. Silver-to-silver contacts assure long life. When neces- PROTECTS AGAINST... 
sary, they are easily replaced. Snap-action contacts 
e Acids 
fo assure quick make-and-break are available. e — — e Alkalies 
7. Avoilable in dust-tight and oil-resistant enclosures atures up to 1850°F. e Oxidation 
for surface or flange mounting; and also in permis- 
sible enclosures for hazardous locations. Has Bureau 


of Mines approval. Stacks e High Pressure i/oilers è Exhausts 

i ** è Breeches e Blowers è Stokers and 

Thirty years of control application and manus Burners è Mufflers è Pickling and Plating 
facturing experience back this Euclid Electric & 


Manufacturing Centrifugal Switch which is finding Equipment è Vulcanizing Equipment 
wider and wider application on machine tools to in- 


crease production; on hazardous industrial machinery FOR FREE TEST SAMPLE — Write outlining 
to increase safety; and for motion interlocking. your intended use, giving kind of metal, 
Ask your Euclid Electric & Manufacturing Co. Represen- COrTOS:YO conditions and approximate 

tative for complete information or write directly to us. minimum and maximum temperatures. 


: i | COMPANY 
je BLENDE a Mat o pee AES 
MADISON, OHIO 
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It doesn’t take a heavyweight 
to do a man-sized job 


Before these shears were shifted to 
air operation the entire weight of a 
man was required on the foot treadle 
to cut the sheet metal. 

All this is changed now. A light 
touch of the girl’s foot on the pedal 
puts all the power of the Schrader 
Air Cylinder to work, sending the 
knife-edge through the metal. 

This is just one example of how 
air cylinders can speed up production 
and reduce fatigue ... one of many 
hundred applications of Schrader 
cylinders and valves. It will pay you 
to design your controls around 
Schrader air cylinders and valves. 

To find out how Schrader air con- 
trol products can be put to work... 
to boost production .. . lessen opera- 
tor fatigue ... increase safety ... send 
us a letter outlining your particular 
requirements, your idea or fill out 
the coupon below. 


products 


— Mail This Coupon Today 
control the air 


ge ap mp un an ap UD ED GD ED UD ED AD ED UD uD ED uD ODED ee uD u U ee ee u u u oe €, 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 


Air Cylinders * Operating Valves * 477 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. U-7 


Press & Shear Controls * Air Ejection 
Sets * Blow Guns ® Air Line Couplers * 


l 

l 

l 

l i : í i 

| I am interested in more information on 
Air Hose & Fittings * Hose Reels * Pres- l 

l 

l 

i 

l 

' 


sure Regulators & Oilers * Air Strainers in 
* Hydraulic Gauges * Uniflare Tube 


Company 
Fittings 


Address 


| 


| 
| 


I 
I 
I 
l 
l 
I 
I 
i 
i 
I 
i 
I 
I 
l 
l 
I 
l 
I 
l 
l 
l 
I 
l 
l 
l 
l 
l 
l 
i 
i 
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Skilled Sh AKI — 


with a broad background 
of experience 
and engineering know-how 
produce better springs 
at lower cost 


SKILL, experience and know-how are essential 
to the manufacture of better springs at lower cost. . . 
and here at Accurate, we are able to offer liberal quantities 
of all three. For many customers Accurate's skill, 
experience and know-how have made it possible to 
achieve substantial reductions in spring costs. 

If you mass produce civilian or defense items, we'd like 
the chance to show you what we can do for you. 
There's no obligation. Just send an outlline of your 
requirements to ACCURATE SPRING MFG. ÇO., 

3815 W. Lake St., Chicago 24, Illinois. 


WHA ARIA vvv moa 
O SOU 


WIREFORMS e. STAMPINGS 


Write for your copy 

of the Accurate Spring 
Handbook. It's full of useful 
data and helpful short cuts for 
making spring calculations. 
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Dialed Fli 


for the REPUBLIC THUNDERJET 


Flying at near sonic speed on a long-range ground support or bombing mission, 
the F-84 Thunderjet pilot needs a break, and gets it— 
welcome relief provided by his Lear Autopilot. 


On the straight-away flight he can sit relaxed, conserving his energies for 
procedures requiring human decision. He changes course simply by “dialing” the 
kind and degree of change required on one of three knobs on his autopilot 
controller, or permits his Lear Autopilot to take over completely on the straight 

, and level course. To a Lear Servo Unit, his Lear Autopilot transmits a 
signal—and smoothly, automatically, his craft 

takes on the desired attitude of flight. 


Lear precision-engineered Control and Actuating systems and 

components, used extensively in military aircraft of all types, 

and in aircraft operated by major airlines, are aiding in the development 
of smoother, more economical and safer flight. 


LEAR AUTOPILOT SYSTEMS— 
compact, light weight, sutomatically 
perform any normal flight maneuver. 

Used in commercial and military single, 


Advancing the Frontions of Flight: 


DAMPING GRAND RAPIDS DIVISION 


Gane 110 IONIA AVE., N.W., GRAND RAPIDS 2, MICHIGAN 


LEAR-ROMEC DIVISION, ELYRIA, OHIO 
LEARCAL DIVISION, LOS ANGELES, CALIFORNIA 


LEAR, INCORPORATED, GRAND RAPIDS 2, MICHIGAN 
VERTICAL 
GYRO 


INDICATORS OTHER INSTRUMENT PRODUCTS: 

Automatic Approach Couplers and Flight Controls. 

Control Mechanism Gyros * Remote Reading Gyro Instruments. 
Missile Flight Controls + Rate Gyros. 





‘The maintenance of Colt's 117-year reputation 
for top-line products places a heavy responsibil- 
ity on our engineers. Product Engineering serves 
as a continuing source of up-to-the-minute 
technical ideas which aid greatly in meet- 
ing the demands of our production problems 


J. M. McNally 
Vice President — Chief Engineer 
COLT'S MANUFACTURING CO. 


THE MEN WHO DESIGN 
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He leads design at Colts 


HE READS PRODUCT ENGINEERING 


Preference for it... by design-engineering leaders 
everywhere in industry... makes Product Engineering 
your basic medium in the Original Equipment Market 


When you advertise to the $26-billion Original Equipment Market in Product 
Engineering, abundant evidence is available to prove the soundness of your 
choice. 


This is the magazine over 24,000 management-concentrated design engi- 
neers now subscribe to, and pay to read. Product Engineering is the only design 
publication which can offer you the basic proof of reader interest inherent 
in an all-paid circulation. 


This is also the design magazine in which over 800 value-conscious adver- 
tisers invest far more pages and dollars than are entrusted to any other maga- 
zine edited for industry's top buyers of parts, materials, components, and 
finishes. 


By every measure of advertising value, Product Engineering is the leader 
among design publications. And if you want to reaffirm how much this can 
mean in making your products the leader in their field, call or write our nearest 
representative, Of all buying groups in industry today, product-design engi- 
neers are the most active and important. Isn't it good to know, then, that one 
of America's really great industrial magazines is edited for them , . . and ready 
to sell for you? 


The McGraw-Hill Magazine of Design Engineering 
McGraw-Hill Building, New York 36 


DISTRICT OFFICES: Atlanta 3 * Boston 16 * Chicago 11 
Cincinnati 8 * Cleveland 15 * Dallas 1 * Detroit 26 
Los Angeles 17 * New York 36 * Philadelphia 3 
Pittsburgh 22 * San Francisco 4 


AMERICA'S NEW PRODUCTS READ PRODUCT ENGINEERING 


Product Engineering — September, 1953 





More Load 
Capacity! 


— because more rollers 
support the load 


End views of a Staggered bearing and 

conventional bearing show how the stag- 
In Orange “Staggered” Roller Bearings the gered roliers provide a multiplicity of 
load is distributed over many short rollers, contact points within the loaded zone. 
instead of a few full length rollers. 


Outstanding for Heavy-Duty Service 


herever radial loads are extremely heavy —oper- 

ating conditions are unusually severe—and 
even, precision running is absolutely essential . . . 
install Orange “Staggered” Roller Bearings. 


The use of many short rollers in staggered arrange- 
ment, instead of fewer long rollers, provides the 
following advantages: 


e Extra load capacity that does the work of 


Orange "'Staggered" Roller Bearings are 
larger conventional bearings. 


available in a full range of standard sizes, 

e Smooth, precision running due to uniform dis- fully interchangeable with other bearings in 
tribution of load. the 200 and 300 series. Engineering service 

e Elimination of skewing tendencies of long and stocks in all industrial centers. Write for 
aiios. Engineering Data Book. 


e Longer bearing life and extra margin of safety 
for your installations. 


noe ^ W EELS LESE BE LOE EEA AA 
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HARD 
CHROME PLATED s 
PISTON RODS — À 


BOOTH #1217 


at the October 


“METALS” SHOW 


. . and see our 












Prevent Scratch-Damage, 
Nicks and Rust 


w— 


E f 


DIRT WIPER SEALS ; 

Protect Rods, Seals, Bushings AI | "College of 
~u- 2] Cylinder 

? l " J Knowledge" 


$0LID STEEL HEADS, 


IEEE IT HE | Cy, 
Eliminate Breakage & - E 
| | hs 


YES 
y 


BRASS BARRELS ~~‘ 


Eliminate Rust and Corrosion 


MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 


WRITE FOR CYLINDER BULLETINS A-105 and H-104 


Complete Miller cylinder line includes: air cylinders, 


VA" to 20" bores, 200 PSI operation; low pressure hy- SPACE-SAVING SQUARE 
draulic cylinders, 1'" to 6" bores for 500 PSI opera- DESIGN originated by Miller 


tion, 8" to 14" bores for 250 PSI; high pressure hydraulic . 

i; in 1945. 
cylinders, 1" to 12" bores, 2000-3000 PSI operation, 
All mounting styles available. 


SALES AND SERVICE FROM COAST TO COAST MILLER MOTOR COMPANY 


CLEVELAND * YOUNGSTOWN ¢« DAYTON » PITTSBURGH » PHILADELPHIA e T) 
f BOSTON o HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND . | 2002-04 N. Hawhorne Ave., Melrose Park, IIl. 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND e INDIANAPOLIS = 
e MILWAUKEE e LOUISVILLE e KANSAS CITY « SEATTLE * LOS ANGELES « , 
SAN FRANCISCO e BALTIMORE « DENVER » ST. LOUIS « MOLINE « CHICAGO e 2 ) 
e HOUSTON « TORONTO, CANADA ond OTHER AREAS 





Supplied in 


Assemblies 
(EC 


| 
K N 
— 


Flex-O-Tube will help you 
determine the assembly 
needed or work to your 
own specifications. In 
either case, modern facil- 
ities end latest inspection 
techniques assure you a 
uniformly high quality 
product delivered promptly. 


Supplied for 
Field Assembly 


N : 
CNN | 


Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 
assembly. Complete range 
of sizes and types. 





When you specify Flex-O-Tube for flexi- 
ble lines you get the utmost in depend- 
ability as well as bendability. 
Manufacturing facilities are keyed to 
precise production control. This means 
you can depend on Flex-O-Tube delivery 
dates . . . and that’s mighty important 
when you're working against tight pro- 
duction schedules. 


Every needed inspection and testing 
facility is on hand at Flex-O-Tube to 
safeguord the high quality standards of 
every product shipped. You can depend 
on Flex-O-Tube performance. 


Dependable, too, is the engineering 
counsel we gladly extend when you're 
developing new flexible hose products. 
This engineering know-how is based on 
more than twenty years in the business. 


If there's a flexible line in your product to 
conduct air or liquid, that has 
to be bendable, call in Flex- 
. it's dependable. 


O-Tube.. 








| How to Benefit 


From Double- 
Purpose 


TEXTURED 
ORGANIC 
COATINGS 


8 pages—25 cents a copy 













Textured organic, coatings | 
serve the double purpose of pro- | 
tecting metals and furnishing 
finishes of unusual eye-appeal. 
These coatings are extremely | 
useful as they obscure marks left | 
on metallic surfaces by produc- 
tion and finishing operations 
effectively with one coat. 

All the latest information on | 
these “special effect” coatings is | 
available to you in this report. | 
Included is an invaluable chart | 
showing suggested uses, applica- 
tion methods, properties, and 
color possibilities. 

Copies of other reports in this 
series on improved product ap- 
pearance and protection are also 
available. 


WHICH COATING FOR GRAY IRON? 
8 pages—25 cents a copy 
IDENTIFYING YOUR PRODUCT 
8 pages—25 cents a copy 


CHEMICAL COATINGS 
8 pages—25 cents a copy 


ELECTROLYTIC AND | 











TEXTURED ORGANIC COATINGS 
8 pages—25 cents a copy 
HOW TO PLAN PRODUCT COLORS 
8 pages—25 cents a copy 
FINISHES FOR ALUMINUM 
PRODUCTS 


8 pages—-20 cents a copy | 
SELECTING ORGANIC 
COATINGS FOR METAL PRODUCTS 
8 pages—15 cents a copy 
PHOSPHATE COATINGS 
FOR MILITARY PRODUCTS 


[7] aircraft. catalog. 
Please send me your free = g 


| 
— | industrial — —— onis s one | 
Md. a oS WRITE TO READER SERVICE DEPARTMENT: | 
Cy... .... Zone PR oe cece | 
Address | 





Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 






DIVISION OF MERIDAN CORP. 
762 FOURTEENTH e DETROIT 16, MICHIGAN 





Product Engineering — September, 1953 





Consider them in the light of helpful suggestions—each representing an advantage in 
a distinctive type of tube fabrication that could mean: 


A DECREASE IN PRQDUCTION COSTS 
A REDUCTION IN MAINTENANCE COSTS 
AN IMPROVEMENT IN YOUR PRODUCT 


AN INCREASE IN OPERATING EFFICIENCY 


*REG. U.S. PAT. OFF. 


TA PATENTED PROCESS RE. 22465 


WOLVERINE TUBE DIVISION 
Wolverine Trufin and the Wol- T of CALUMET & HECLA, INC. 


verine Spun End Process avail- 


aie bs Gaia Goa Manufacturers of Quality -Controlled Tubing 
Unifin Tube Co., London, Ont. 1415 CENTRAL AVENUE ¢ DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Sales offices ios Principal Cities 


EXPORT DEPT. 13 E. 40th St. New York 16, N. Y. 
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Sno-Blo Wing Attachment, made 
by J. D. Adams Manufacturing 
© Co., Indianapolis, mounts on an 
Adams motor grader. Treacherous 
snow banks are blown away by 
means of a heavy, four-blade 
propeller driven by HYDRECO 


hydraulic pump and motor. 
— 


HYDRECO PUMP 
supplies 
hydrovlic power 


HYDRECO 


FLUID MOTOR 
HYDRECO SELECTOR provides 


VALVE sets rotary motion 
propeller in motion 


HYDRECO Oil Power, on the job for Adams, makes easy work 
of cutting snow banks down to size. A powerful HYDRECO 
fluid motor whirls a giant propeller that blows accumulated 
snow clear of the highway. 


The Four-Bolt, gear-type motor easily withstands the shock of 
propeller-starting and shocks caused by the propeller hitting 
obstructions. 


A simple HYDRECO directional control valve, operated from 
the cab, starts and stops the propeller. 


HYDRECO provides a practical means of simple, trouble-free 
operation — eliminating any maze of mechanical linkages 


extending from the source of power to the propeller in order 
to achieve rotary motion. 


Let HYDRECO Application Engineers make your job easier, too. 
Write for our bulletin on pumps, motors, valves and cylinders. 


TN 
IEA 


DIVISION OF 
NEW YORK AIR BRAKE CO. 


1112 EAST 222nd STREET © CLEVELAND 17, OHIO 


WHY AND WHEN 
TO SPECIFY GEARS 
FORMED BY... 


1. Powder Metallurgy 
Casting 


Extrusion 
Cold Drawing 
. Plastic Molding 


What production problems are 
solved by each of these five 
processes used in making preci- 
sion gears? What are the ad- 
vantages of each process—what 
are the limitations? 


An eleven-page report, fully 
illustrated by charts and photo- 
graphs, examines these five gear- 
forming processes in detail in 
your Annual HANDBOOK ol 
Product Design for 1953. 


Your Annual HANDBOOK pre 
sents each year significant devel. 
opments and useful data extend. 
ing to virtually every subject area 
in the field of product-design en- 
gineering. The HANDBOOK is 
conveniently sectionalized into 
ten major subject classifications, 
enabling you to find exactly the 
information you want on any sub- 
ject quickly. The report on gear- 
forming processes mentioned 
above, for example, is found in 
the section on Fabrication and 
Production Processes. 


In November, you will receive 
the HANDBOOK for 1954. The 
new HANDBOOK will be even 
bigger and more informative than 
the tremendously popular HAND- 
BOOK for 1953. And it's part of 
your regular subscription to Prod- 
uct Engineering! 


Product 
Engineering 


330 West 42nd Street 
New York 36, N. Y. 
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[BE 
CLARK 


EQUIPMENT 


ff your requirements involve the transmission of 
power in farm tractors, and if you are thinking 

in terms of performance, dependability and 
long service, it is more than likely you'll 
‘choose Clark Transmissions. They have 

been favored by automotive manu- 
facturers for more than a quarter 

century . . . ample evidence, we 


believe, that "it's good business to 
do business with CLARK." 
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Think of how you can improve power transmissions 
with more compact drives to save valuable space... 
simpler drives to minimize supplementary transmission 
... safer drives with fewer exposed moving parts... 
smoother, more efficient oper- 


improved appearance . . . 


ation. easier cleaning and maintenance. 


All these advantages and economies are yours, with 
rugged Century GEARMOTORS providing built-in 
speed to match the operating speed of your equip- 
ment. The new Century line offers a wider-than-ever 


choice of: 


BUILT-IN SPEED.. 
reduction gear ratios... 
and Ill service to match load conditions. 


CURRENT AND OPERATING CHARACTERISTICS 
. single phase, polyphase or D.C. motors, 
equipped for single speed, multi-speed or variable 


For Fast Selection of the right 
Century GEARMOTOR with built-in speed to 
fit your own specific needs... 


USE THIS HANDY COUPON to send for 
free price and data sheets showing the new, 
wide range of gear speeds and A.G.M.A. gear 
classes for various service conditions... 
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.in single, dcuble and triple 
with A.G.M.A. Class |, Il 


FRAME PROTECTION . . 


HORSEPOWER... 


equipped with 
Duti-Ratéd 
Precision 
Gearing 


speed control... with normal torque, high torque 
or high torque/high slip characteristics to suit load 
requirements. 


. for practically every 
atmospheric condition, indoors and outdoors: 

è Open type for normal conditions 

@ Splash Proof for out-of-doors, or where equip- 
ment is washed down 

@ Totally Enclosed Fan Cooled for atmospheres con- 
taining dust, grit or corrosive matter 


e Explosion Proof, Underwriters’ Approved 


.] to 15 h.p. with Duti-Rated 
Precision Gearing ... and, in addition, Century's 
already well-known line of fractional horsepower 
geormotors from Ys to % h.p. Larger ratings can 
be furnished if required. 


819 


"9999099949992 999999090959?0990992509999?59?^929099?5292922922902900 


CENTURY ELECTRIC CO., 1806 Pine St., St. Lovis 3, Mo. 


Please send Bulletin 


[] Bulletin 4-1p21 [ ] Bulletin 4- 1p31 
Va to % HP. = 1] to 15 H.P* 


To: 


Nome ———— — See 
Company 
Address 


City nin State 





RAGI 


ALL COMPONENTS FOR ANY HYDRAULIC D " CIRCUIT 
They work better together” Que 


ema WRITE FOR NEW CATALOG AND Rat P IM 
| NAME OF NEAREST FIELD OFFICE. * 2. — 

| Complete Engineering Service e 

— Available without charge. Address: Ne 

RACINE HYDRAULICS & MACHINERY, INC. 2 A d 
2072 ALBERT ST., RACINE, WISCONSIN, U.S.A. v 

"SN n 
PNE ui — — "à 


oe 


- 


EX. 
Imo: h 


—— 
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BRISTOL’S 


Multiple-Spline » 


Stronger by far 
than any other kind! 


The splining principle is recognized by design engi- 
neers as the best means of transmitting rotary power— 
that’s why it’s used in propeller hubs, in drive shafts and 
rear axles of automobiles. In Bristol’s Multiple-Spline 
socket screws, this design results in strength and hold- 
ing power not equalled by any other screw. 


"^ J LOOK AT THE THINGS THEY DO... 


FOR THE DESIGN ENGINEER 


Tremendous holding power 
Withstand severe shock and vibration 
Permit neater, more compact design—fit flush, no projecting head 


all the above, plus... 

Greater holding power, permitting use of fewer, smaller screws. 
Will not round out, split or break 

Speed assembly—can be set tighter, easier, faster 

Minimize rejects and marring 


FOR THE MAINTENANCE MAN 
NET all the above, plus... 


Can be tightened and loosened indefinitely 
Maintain desired set—won't shake loose 
Easily wrenched in hard-to-get-at places 
Tamper-proof 


Bristol's Multiple-Spline Cap or Set screws are carefu!ly de- 
signed to close tolerances (A.S.A. approved, Class 3 fit). Precision- 
threaded National Coarse or National Fine. Sizes: 
0 wire to % in. 
Materials: Standard and listed sizes stocked in heat-treated alloy in diameter. 
steel. Brass, bronze, monel, stainless steel, etc., on special order. 
Multiple-Spline Multiple-Spline FOR 30 YEARS A BRISTOL EXCLUSIVE: 


Cap S 
— — Write for free bulletins showing applications. Only Bristol makes 


both Multiple-Spline and Hex . . . for severe and regular service. 


BRISTOL'S SOCKET SCREWS ===: OO 
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The freezer's automatic 
The stove and TV too 

The washer shuts itself off 
Then starts itself anew 


Thecar'sa MushomaticEight 
Remote controlled by knee 


And who's in charge of all 


this stuff? 
Unautomatic me! 


CASTINGS 


on the lighter side 
by WELLMAN 


If weight is a factor in the product you're in 
charge of purchasing, engineering or manufac- 


turing, turn automatically to WELLMAN. 


We've been in charge of producing castings 
on the lighter side, aluminum and magnesium, 
for almost half a century. Our four complete 
plants assure you the controlled quality and the 
easy machinability that help shut off your 


production problems. 


Catalog No. *3 will fill you in on the details. 


Well-Cast MAGNESIUM AND ALUMINUM CASTINGS 
Wel Made WOOD AND METAL PATTERNS 


THE WELLMAN BRONZE & ALUMINUM CO. 


Dept. 16, 12800 Shaker Boulevard 


Cleveland 20, Ohio 





. . . Whose one job is to 
expedite delivery of your 
requests for “New Catalogs 
and Bulletins” to the manu- 


facturers concerned. 


The job keeps her busy, 
too. She handles several 
thousand requests from 
Product Engineering 
readers every month. And 
she’s anxious to be of serv- 
ice to you whenever she 
can. 


So check the “New Cata- 
logs and Bulletins” insert 
if you haven't already done 
30. You'll find a lot of use- 
ful information listed there 
. .. and any of it is availa- 
ble to you promptly and 
without cost. 


Product 
Engineering 
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CONTINUOUS OPERATION at any speed 


RELIANCE 


V*$ 


OPERATOR'S 

CONTROL STATION 
For continuous operation over ex- 
tremely wide speed ranges . . . or 
wherever unusually severe operating 
conditions must be met... the 
new Reliance Totally-Enclosed Dual- 
Cooled Motor extends the application iii ca” 
range of the V*S Drive. Wherever high 
ambient temperatures, intermittent op- 
eration, prolonged low-speed opera- 
tion, or severe duty cycles pose diffi- 
cult cooling problems, Reliance V*S TOTALLY-ENCLOSED 
Drive with Dual-Cooled Motors have DUAL-COOLED 
proved to be the best answer. The new — 
Dual-Cooled Motor is available either 
totally-enclosed or explosion-proof, 
conforming to Bureau of Mines and 
Underwriters’ specifications, in rat- 
ings from 15 through 150 hp. D-1464 


GET THESE FACTS NOW! 


Your request for Bulletin C-2201 
will bring you this new book'et 
featuring large cutaway drawing 
with 3-color transparent overlay 
showing operation of Reliance 
Dual-Cooled Motor, together with 
fact-filled bulletin showing pro- 
duction increases and operating 
economies obtainable with Reli- 
ance V+S Drive. 


RELIANCE iine 


— 
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ooo @ precision industry 


To serve this great industry 


a manufacturer must maintain the best and 


EE IC aiino 


most modern equipment available, operate 
it with skilled craftsmen, and use every 


pote 
x ad alt 


existing method of tightening specifications 
and cutting production costs. Indiana Gear 
is such a manvfacturer —a company 


e 


of craftsmen producing fine quality | They—and their assistants-—ore the readers 
transmissions and actuators for industry. | of this magazine. You can hire them by plac- 
|ing a "position vacant" advertisement where 
This is the control panel room | they are sure to see it—in our classified sec- 
in |. G. W.'s ultra modern tion starting on page 449, 
heat-treating department — 
one of the contributing fac- : 7) 
tors to Indiana Gear's unique — 
ability to create hard-to-make p rod uct 


ports to exacting specifica- 


INDIANA GEAR "9er 


& To top this manpower market, just send in 
* your advertisement before Sept. 16 directly 
ANA GEAR WORKS, INC.» INDIANAPOLIS 7, INDIANA — s t 330 W. 42nd St, N. Y. 36 N. Y 


— — — 


tion: 


394 Product Engineering — September, 1953 





If you want to lick these three ever-present problems, 


_® Insulate with 


if you want 
to save space 


As an example, half-inch, half-pound 
density Microlite has a "k" value of .26 
at 75? F. mean. If you want the greatest 
thermal or acoustical efficiency in the 
smallest space, insulate your product 
with Microlite. That's what designers of 
refrigerators, home freezers and house 
trailer coaches are doing. What's your 
space saving problem? 


GLASS 


—— — — Fm Cs 


the soft, compressible, resilient, tough glass fiber 
insulating wool made only by Glass Fibers Inc. 


if you want 
to save weight 


As an example, 24 feet of half-inch, half- 
pound density Microlite weighs only 8 
ounces, I^ you want the greatest thermal 
or acoustical efficiency with the least 
weight, insulate your product with Mi- 
crolite. That's what designers of refriger- 
ated truck trailers and aircraft are doing. 


What's your weight saving problem? 


if you don’t 
want “shake down” 


Microlite resists settling when subjected 
to incessant bumps, jarring and vibra- 
tion. If you want the greatest thermal or 
acoustical efficiency with the least possi- 
ble “shake down” insulate your product 
with Microlite. That’s what designers of 
buses and railroad cars are doing. What's 


your "shake down" problem? 


Folder WB-1 describes briefly but in detail the properties of Microlite 
glass fiber insulating wool; also contains thermal and acoustical performance 
lables. Write for your copy now. 1810 Madison Avenue, Toledo ?, Ohio. 


— —— —— 


FIBERS 


SO RE — — —— 


wat á 


INC. 


Makers of glass fibers by the ELECTRONIC-EXTRUSION process — developed, patented and used exclusively by Glass Fibers Inc. 
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Proved in Service... 


NOPAK 


SERIES 1500 


High Pressure Hydraulic Cylinders 


The successful design, construction and application of high-pressure hydraulic 
cylinders, under a wide variety of working conditions, is the result of special- 
ized knowledge based on years of experience in the field of high pressure 
hydraulics, carefully selected materials, special skills and fine workmanship. 
Reports from users indicate that NOPAK Series 1500 Hydraulic Cylinders have 
established new standards of design, precision, construction and performance 
in the high pressure field. They have been “Proved in Service”. 


NOPAK Series 1500 High Pressure Hydraulic Cylinders are available in 5 
Standard Mountings, in diameters from 12” to 8”, in Adjustable Cushion or 
Non-Cushion Types. 


GALLAND-HENNING NOPAK DIVISION * 2762 S. 31st St. * Milwaukee 46, Wisconsin 


Refer to Sweet's File for 
Product Designers or write for 
Bulletins HC-1 and SW-1. 


Low-cost lock nut 


Saves 2 ways 


— 


ab used as a 
| load-carrying nut 
—offers triple 
locking action 


Provides vibration-proof assembly 
of light parts, without lockwashers. 
Three locking forces assure tight- 
ness (see cross-section). Has pleas- 
ing appearance of cap or acorn 
finishing nuts. 


es used as an g 
adjusting nut AÀ 


-stays put anywhere 
on the screw 4 


Holds any desired setting or posi- 
tion on screw thread. Locking force 
3 (see cross-section) hold PALNUT 
in position with six powerful spring 
jaws which grip outside 

of screw. 


5533535332295 
22222222222 
Te, 


The PALNUT Co. 
65 Cordier St., Irvington 1I, N. J. 
In Canada 
P. L. Robertson Mfg. Co., Ltd. 
Milton, Ontario 


Representatives in 
Principal Cities 


e Triple locking ac- 
tion holds tight 
under vibration 


e Fast assembly 
e Light weight 


Send details of appli- 
cation for free samples 
and catalog showing 
full line of PALNUT 
Lock Nuts. 


ADJUSTING TYPE 
PALNUT 
LOCK NUTS 





HERE'S THE STRONGEST BRONZE 


Y-TEN- 


YTLULENTSL 


TRADE-MARE 
Grade ot HY-TEN-SL | 14A | 1A 2 
TENSION | 
Ultimate tensile strength Ibs. | 
per sq. in. | 
Cast . 25, , , 100,000 90. 
Rolied 1* and under...... ° 120, b 105, 000 
Rolled or Forged, over 1* À 100,000 
Yield Point (divider method) | 
Sand Cast. . eee 
Rolled 1° and under. . 
Rolled or Porged. over 1*.. è 
E —— r1. in 2°—% | 


BEEN eosniecsscnssi 
Forged or Rolled 
Reduction in area—% 


TII 
Forged or Rolled 
COMPRESSION 
Yield Point— 
70,000 | 65,000 58,000 50,000 


015 .020 030 050 —.080  .125 
250 | 240 220 200 — 17$ — 150 


List of U. S. Government Specifications Covering HY-TEN-SL Bronze 
ARMY WATERTOWN and OTHER ARMY 
Forgings, Rolled Rod QQ-B-721 Class B LS 
Castings...QQ-B-726 Class B and C ngs 
„Forgings and Rolled Rod 
NAVY SATER — FACTORY 
Forgings and Rolled Rod 4B15d Class B REP 


i o astings—Trunnion Metal......0.S. 
Castings, Aluminum-manganese AIRCRAFT 


See Navy and Army (above). 


Send Jor 46 Page’ Text Book” 


AMERICAN MANGANESE BRONZE 


COMPANY 
4705 RHAWN ST., PHILADELPHIA 34, PA. 


Established 1909 
Product Engineering — September, 1953 





—_ 
— 
- 

EI 
— 
⸗ 
— 


Cabinet molded for 
Zenith Radio Corp., 
Chicago 


ITS NEWEST CABINET MEMBER 


This cabinet which we molded for Zenith's new "Tip Top Holiday" portable is the latest in a 
long line of plastic cabinets molded by Mills. In shape—size—color—these cabinets have 
varied as widely as the products for which they were made. 

All were alike however in one respect. Each was engineered and molded so that its 
attractive, sales appealing appearance was matched by sturdy durability. 

The fact that we received additional cabinet molding jobs as well as other molding orders 
from the same clients proves we can be depended upon for top quality every time. 

Let us show you today how our unique combination of sound engineering—careful, correct 
materiai selection and skillful molding can create a better plastic product for you. 


ELMER E. MILLS CORPORATION 


2930 NORTH ASHLAND AVENUE * CHICAGO 13, ILLINOIS 





This critical connector, used in new, 
improved radar devices, is made of 
Berylco beryllium copper for its many 
recognized advantages. Beryllium 
copper offers the designer desirable 
combinations of properties such as 
strength, spring action and forma- 
bility in high degree. 


As in all radar and electronic equip- 
ment, the material used for connectors, 
plugs, adapters, etc.,musthavecurrent- 
carrying capacity. Berylco certainly 
has that. It must also retain firm con- 
tact pressure for a long time; it must 
be noncorrosive; it must be indifferent 
to wide temperature variations; it must 
not be subject to fatigue. 


Fabricated by Micro-Matic Screw Co., Inc., Linden, N.J. 


IT'S MADE OF BERYLCO BERYLLIUM COPPER 


Berylco offers all these qualities to a 
superlative degree. For this particular 
part, which must be turned and 
threaded to close tolerance, machin- 
ability is important In this respect 
beryllium copper offe'rs special advan- 
tages through its age-hardening fea- 
ture. This means that "parts can be 
readily machined in a relatively soft 
condition and then hardened to 
give the desired combination of 
final properties. 


You will undoubtedly want to include 
Berylco beryllium copper in your 
plans for the future if you have not 
already done so. Take advantage 
of the know-how of the world’s largest 


producer. Call or write any of the 
offices below for sample material or 
engineering help. 


VALUABLE ENGINEERING INFORMATION 


on Berylco beryllium copper is 
contained in a series of technical 
bulletins, published monthly. To 
receive your copy regularly, write 
on your business letterhead. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY — WITH 
BERYLCO BERYLLIUM COPPER 


THE BERYLLIUM corporation 


DEPT. 3.1, 


READING 2, PENNSYLVANIA 


New York « Springfield, Mass. « Rochester, N. Y. « Philadelphia « Cleveland « Dayton * Detroit « Chicago « Minneapolis e Seattle + San Francisco » Los Angeles 


Representatives in principal world-trade centers 


mni timui d Cui ch a RC ad a eid 





Motor-Driven 
Centrifugal Pumps 
That Dirt 
Can’t Hurt! 


Here’s a complete line of ten different Motor-Driven 

Centrifugal Pumps that are completely protected from 

damage by dirt or abrasives. Hydraulically balanced, 

their design provides stability without using a bearing 

at impeller end of shaft . . . eliminates metal-to-metal 

contact below water level. All motors are of standard 

NEMA design, for easy replacement, and totally en- 

closed against dust or vapor . . . no lubrication or 

maintenance required. BUY THROUGH YOUR LOCAL DISTRIBUTOR 
You'll find that the design simplicity and sound con- IBS 

struction of these Brown & Sharpe Pumps makes them re 

ideal for countless applications where grit or foreign 


substances may be present. Write for Pump Catalog. B e Sh 
Brown & Sharpe Mfg. Co., Providence 1, R.I., U.S.A. rown arpe 
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S.S.WHITE POWER DRIVE 
FLEXIBLE SHAFTS 





hk ble 





Pee hake 
oe 





THE PROBLEM 
TO MAKE A 90° TURN 


A truck recording device, driven off the speedometer cable, had to 
be installed where it could be easily seen by the truck driver. The 
installation of the device made it necessary to provide a short 90 

drive between the speedometer cable and the instrument. The orig- 
inal design called for a gear box to make the right angle coupling. 
This arrangement proved unsatisfactory, because the friction load 
imposed by the gear box and the recorder in cold weather caused 
a number of speedometer cable failures. As a result, the manufac- 


turer chose — 


THE LOW-COST SOLUTION 


AN S.S.WHITE POWER DRIVE FLEXIBLE SHAFT 


As the sketch shows, the flexible 
shaft, operating in a 90° elbow 
S.S.WHITE was a simple, low-cost way to do 
FLEXIBLE the job. In fact, since adopting 
the flexible shaft, the manufac- 
turer reports that complaints of 
broken speedometer cables have 
been negligible. Let S.S.White 
engineers show you how flexible 
shafts can cut costs on your own 
power drive applications. Chances are they'll be able to point out 
ways to save not only on maintenance costs, but on production, 








parts and assembly costs as well. 


The Design Engineer's Bible — 

Ibis 256-page flexible sbaft bandbook bas complete details 
on flexible sbaft selection and application. Copy sent free 
if requested on your business letterbead. 


| ne DIVISION 


DENTAL MFG. CO. Dept. D, 10 East 40th St. —— 


NEW YORK 16, N. J 
Western District Office * Times Building, Long Beach, California 
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Kaiser Aluminum 
DISTRIBUTORS 


ATLANTA, Ga.. Alpine 4885 
Federated Steel Corporation of Georgia 


BALTIMORE, Md., Peabody 7300 
Hill-Chase Steel Company of Maryland 
Asheboro, N.C.: Phone 5200 
Richmond, Va.: Phone 7-4573 
Roanoke, Va.: Phone 2-7740 


BEAUMONT, Tex.. Phone 4-2641 
Standard Brass & Mfg. Co. 


BIRMINGHAM, Ala., Phone 9-2127 
Hanna Steel Corporation 


CHICAGO METROPOLITAN AREA 
Korhumel Steel & Aluminum Company 
Evanston, Ill.: Ambassador 2-6700 
Fullerton Steel & Wire Co. 

Merrimac 7-2700 

CINCINNATI, Ohio, Wabash 4480, 4481 

Morrison-Drabner Steel Co. 


CLEVELAND, Ohio 
Nottingham Steel Company, Atlantic 1-5100 
Copper & Brass Sales, Inc., Endicott 1-6757 


DALLAS, Tex. 
Delta Metals, Inc., Logan 7443 
Earle M. Jorgensen Co., Riverside 176% 


DAVENPORT, lowa, Phone 3-1895 
Nichols Wire & Aluminum Co. 


DETROIT, Mich. 
Copper & Brass Sales, Inc., Lorain 7-3380 


HONOLULU, T.H., Phone 5-2541 
Permanente Cement Co. 


HOUSTON, Tex. 
Standard Brass & Mfg. Co.. Preston 1123 
Earle M. Jorgensen Co., Orchard 1621 


INDIANAPOLIS, Ind. 
F. H. Lang*enkamp Company 
Imperial 4321 
Korhumel Steel & Aluminum Company 
Idlewood 0424 

KANSAS CITY, Mo., Victor 1041 
industrial Metals, Inc. 


LOS ANGELES, Calif. 
Eureka Metals Supply Company 
Mutual 7236 
Earle M. Jorgen-en Co., Lucas 0281 
Rellance Steel Company, Adams 3-3193 
MILWAUKEE, Wis., Evergreen 4-6000 
Korhumel Steel & Aluminum Corp. 
of Wisconsin 
MINNEAPOLIS, Minn. 
Korhumel Steel & Aluminum Company 
Geneva 2661 


NEW ORLEANS, La. 
Orleans Steel Products Co., Inc 
Raymond 2116 
Standard Brass & Mfg. Co., Aud. 1353 
NEW YORK METROPOLITAN AREA 
A. R. Purdy Co., Inc. 
Lyndhurst: Webster 9-8100 
New York: Chelsea 3-4455 
Newark: Humboldt 2-5566 
OAKLAND, Calif. 
Gilmore Steel & Supply Company 
Glencourt 1-1680 
E: rle M. Jorgensen Co., Hiaate 4-2030 
OMAHA, Nebr., Atlantic 1830 
Gate City Steel Works 
ORLANDO, Fla., Phone 7124 
Robinson Bros., Inc. 
PHILADELPHIA, Penna., Delaware 6-5400 
Hill-Chase & Company, Inc. 
Allentown: Allentown 28077 
York: York 5790 
PHOENIX, Ariz., Phone 8-5331 
Arizona Hardware Co., Inc. 
PITTSBURGH, Penna., Hemlock 1-5803 
Follansbee Metal Warehouses 
PORT ARTHUR, Tex., Phone 5-9377 
Standard Brass & Mfg. Co. 
PORTLAND, Ore., Tuxedo 5201 
Eagle Metals Inc. of Oregon 
SAN FRANCISCO, Calif., Klondike 2-051, 
Gilmore Steel & Supply Company 
SEATTLE, Wash., Lander 9974 
Eagle Metals Company 
SHREVEPORT, La., Phone 2-9483 
Standard Brass & Mfg. Co. 
SPOKANE, Wash., Madison 2419 
Eagle Metals Company 
ST. LOUIS, Mo., Lucas 0051-2-3 
industrial Metals, Inc. 
SYRACUSE, N. Y., Syracuse 72-6677 
A. R. Purdy Co., Inc. 
WICHITA, Kans., Phone 7-1208, 7-1209 
General Metals Incorporated 
WORCESTER, Mass., Worcester 7-4521 
Merrill Aluminum Corporation 
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Here's your new plant addition...free! 


Here’s now your Kaiser Aluminum Distributor can 
help you acquire a new plant addition at no cost what- 
ever: 


Instead of wasting valuable floor space for storage of 
slow-moving inventories, you can use your Kaiser Alu- 
minum Distributor’s warehouse as your own. You'll get 
regular deliveries of aluminum stock to machine-side as 
you need it. This means you can turn dead storage space 
into live, profitable production space. 


It also means that your overhead costs on space for 
storage are greatly reduced. And you can offer better 
service to your customers because you have, immediate- 
ly available, widely diversified stocks of aluminum to 
choose from. 


Take advantage of the many services offered by your 
Kaiser Aluminum Distributor to help you increase your 
production, cut your costs, raise your profits. Regardless 
of the size of your order, he'll give personal, experienced 
attention to your aluminum problenis. Let him go to 
work for you foday. 


Kaiser Aluminum 


SETTING THE PACE...IN GROWTH, QUALITY AND SERVICE 


Producers of: Sheet - Coil - Plate - Pig - Ingot * Billet - Foil * Electrical 

Conductor + Residential Siding - Corrugated Farm and Industrial Roofing 

Shade Screening * Rod, Wire & Bar - Screw Machine Stock - Forging Stock 
Rivet Wire - Roll-formed Shapes - Extrusions 


Get all these benefits now from your Kaiser Aluminum Distributor! 
1. USE THE LARGE STOCKS maintained by your 3.ByY PURCHASING AS YOUR NEEDS ARISE 


warehouse distributor as your own. This gives 
you a wide, readily-available selection of al- 
loys and sizes of aluminum. 


Your Kaiser Aluminum 
Distributor is listed at 


See him— soon! 
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. YOUR COSTS OF HANDLING in and out inven- 
the left; tory, damage, obsolescence, insurance, taxes 

and accounting are reduced when you use your 
distributor's inventory as your own. Overhead 
costs on space for storage also are reduced. 


you need less space to house your raw 
materials. You can devote more space to 
profitable production. 


. LET YOUR DISTRIBUTOR'S shears and slit- 
ters work for you to help increase your 
production per day. Slit, sheared or sawed 
stocks tailor-made to fit every production 
demand can be delivered to you daily. 





ELI 


EAR DESIGN and manufacture in 
general, are ancient arts, but for 
the requirements of modern machines 
the scope of analysis, detail design, 
and test techniques have had to be ex- 
tended far beyond the considerations 
acceptable only a relatively short time 
ago. For example, results obtained by 
the aircraft industry have revealed 
greater possibilities for the application 
of high power gearing. 

The high speeds involved in these 
types of gear drives, however, create 
particularly strict requirements for 
accuracy and uniformity of the gears. 
And this is the very reason why before, 





during and since the war, the produc- 
tion of aircraft gears has been our 
number one job! But regardless of ap- 





| What makes the Annual 


| HANDBOOK so popular with 


| 





plication — from aircraft to washing | 


machines — if your product calls for 
trouble-free power transmission, it calls 
for PERKINS custom-made GEARS. 
You Furnish the Specifications 
We'll Produce the Gears 


PERKINS MAKES: 

to customers' specifications, in all mate- 

rials, metallic and non-metallic: bevel 

gears, ratchets, sprockets, ground thread 

worms, spiral gears, helical gears, spur 

gears with shaved or ground teeth. 
Have us quote on your requirements. 


PERKINS MACHINE & GEAR CO. 


WEST SPRINGFIELD, MASSACHUSETTS 
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| product-design engineers? 


The Annual HANDBOOK of Product 
Design for 1953, which you received 
last November, was the first edition of 
this continuing, yearly service to you. 
Your thousands of inquiries and enthu- 
siastic comments have represented to 
us the best possible evidence of your 
enthusiasm for this new service. 


Clearly, the HANDBOOK brings de- 


| sign-engineers everywhere information 


they want and need. Into each issue of 
the HANDBOOK go hundreds of pages 
of product engineering data, carefully 
selected, edited, and illustrated to give 
you significant engineering develop- 
ments as reported during the year both 
in the U. S. and abroad. Our special 
HANDBOOK staff searches through an 
array of technical periodicals which 
could never be adequately read by 
most busy men, to acquire the most 


| helpful and permanently useful data 


for inclusion in the HANDBOOK. 


You'll receive your 


Annual 


HANDBOOK 


of Product Design 
for 1954 


in November 


The 1954 HANDBOOK will be even 
bigger and more informative than the 
fist edition. Both editorial and adver- 
tising pages will be completely in- 
dexed, and an index of the 1953 HAND- 
BOOK will be included. All data and 
advertising will be divided into ten 
major classifications, enabling you to 
locate exactly the subject matter you 
want quickly. 


Your HANDBOOK for 1954 will be 
sent to you in Mid-November as part 
of your regular subscription to Product 
Engineering. 


Product Engineering 


330 West 42nd St. 
New York 36, N. Y. 
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FOR TOP ENGINEERING KNOW-HOW ON PERMANENT MAGNETS CONSULT INDIANA 


PERMANENT 
MAGNETS 


STEWART- WARNER 


tailored 


to meet 


your 


specifications 


@ Top engineering 


@ 35,000 Permanent 
magnet applications 


tachometer 


cunife rings 


permanent magnet assembly 


INDIANA 
PERMANENT 
MAGNETS 


@ Magnets from all 
types of material 


These are the assets at your disposal which 
permit INDIANA to tailor their permanent magnets 
to your design specifications. 

Just as Stewart-Warner did, so you, too, can 
place your confidence in INDIANA for quality 
permanent magnets . . . for skill in manufacture... 
for cost-cutting engineering aid. Rigorous 
quality control in every step of production is your 
assurance of exact magnetic and physical char- 
acteristics. For help with your problem, 


write INDIANA, today. 


PERMANENT MAGNETS MAY DO IT BETTER 


DESIGN SUMMARY 


Equipment —Flectric Tachometer, manufactured by 
Stewart-Warner Corp., Chicago. 


Application —Permanent magnet assembly. 


Problem—To design a permanent magnet which 
would produce sufficient torque and give added sta- 
bility to this instrument. 


Solution —By varying the analysis and heat treat- 
ment, INDIANA engineers developed a special Cunife 
permanent magnet which provided the necessary 
torque and improved stability. Furthermore, this 
special Cunife magnet lent itself better to the limited 
space resulting from the new design. 


WRITE FOR DESIGN MANUAL NO. C-9 


THE INDIANA STEEL PRODUCTS COMPANY > VALPARAISO, INDIANA 


WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 
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HER Industries —for years, special- 
ists in the extrusi@n of Polyethylene 
—are one of the leading suppliers of 
capillary tubes to the pressure pack- 
aging industry 

Polyethylene tubing by H & R is 100% 
virgin material. Blends are available 
to suit your needs. All standard sizes 
are supplied on short notice . cus- 
tom sires are made to your specifica- 
tions 

Outline your problem — we'll gladly 
furnish expert advice 
ommendations 


. make rec- 


quote prices, No 
obligation, of course! 


H&R INDU 


NAZARETH, 
PENNA. 


SAVE 
with 


VIKING 
ROTARY. 
PUMPS Lo 


BUILT TO FIT YOUR JOB! 


With over 600 standard models and many more specia] units, from which to 
choose you are assured of a Viking rotary pump built to fit YOUR job. 


All are constructed in the time-proved, most-copied of all rotary pump designs— 
the original Viking “gear-wi -a-gear” principle. 


This is the principle that assures fast, self priming; smooth even discharge: 
quick, easy mounting; low-power requirements; adaptation for either light, 


volatile liquids or heavy, viscous liquids. 
A 


| | IKING 
| || AN HONORED NAME 
|||... IN PUMPING 


Send yeur pumping problem today and 
ask for folder 53SX. 


Pump Company 


Cedar Falls, lowa 





Design Electronic Controls for RELIABILITY IN SERVICE 
with Alden Components for PLUG-IN UNIT CONSTRUCTION 


Be sure your Engineers are werking with the Alden Handbook of plug-in unit design. Presents 


complete line of basic components of tremendous flexibility for adapting your equipment to plug-ia 
construcuon. 


M ome — —— — ~ 


Unitize your circuitry in compact rertical planes 
e using Alden Terminal Card Mounting System. 


ES — I JO o0,€ ^. 


À à I UMPER STRIP | PACKAGE O 
PREPUNCHED TER* MINIATURE liminates wiring CARD-MTG. CHASSIS 
MINAL MTG. CARD TERMINALS for common circuits SOCKETS 


You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip and 
Sockets staked to accommodate any circuitry — making complete units ready for housing. 
Components snap into unique Alden Terminals, are held ready for soldering. 


To mount this vertical circuitry, ALDEN PLUG-IN PACKAGES AND 
e CHASSIS give tremendous variety with standard components 4 SIZES: 
ALDEN — : 


Dk m aa d 
ven & 20-PIN 17 
- 9> LDE ie PL Pie f 
oot? © 17 


Alden components provide standard plug-in or slide-in housings—with spares, your circuits become units replaceable in 30 seconds, 


Give chassis easily traceable interconnects and 30-second 
* replacement with ALDEN SERVE-A-UNIT KIT 

IT’S AS SIMPLE AS THIS Arrange Alden Side Rails (1) 
and Alden Lock Frame (2) 
to suit your chassis. Alden 
Serve-A-Unit Locks (3 
mount in your chassis to en- 
gage pre-punched holes in 
Alden Lock Frame (2) to 
pilot, draw in, lock or eject 
Arrange Alden Back Connec 
tors (4) in orderly row on 
Alden Lock Frame. Mount 
mating Alden Back Connec- 
tors on your Chassis. 


GIVING YOU !) Chassis thar plugs in, locks and ejects 
with half turn of the wrist. 2) leads so beautifully 


organized, accessible and identified that non-technical 
personnel can service. 


ALDEN BACK 
CONNECTORS 


e Assign to each unit ALDEN SENSING ELEMENTS — to spot trouble instantly: 


INIATU MINIATURE 
EST AR. e INDICATING 
LIGHT 


TEST JACK 


435 N. Main St, Brockton 64, Mass. — 


— 


MINIATURE 
INDICATING 
FUSE HOLDER 
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BOW LINCOLN PLANT CHEATED OY INCENTIVE INSPIRED CO-ACTION IN DEVELOPING FOSSISNLITIES Im PRODUCT 


Fig. 3. Welded steel base is made from %", 2" and %" plate. Flame-cut to 
shape, components are tack welded and then finished welded with fast doùn 
hand technique using ‘‘Fleetweld 7”. 


WELDED LATHE DESIGNS CUT COSTS: 
SIMPLIFY PRODUCTION! 


Y redesigning lathes for welded steel construction, Divine Bros. 
Co., Utica, N.Y. has cut excess weight from former cast bases and 
reduced manufacturing costs 24%. Eliminated investment in patterns. 


With the present welded steel construction, less machining is re- 
quired and costly storage and maintenance of patterns is eliminated, 
saving production man hours. 


Of particular advantage is the shop’s ability to alter or modify weld- 
ed designs at low cost to suit special customer needs. Since pattern 
changes are no longer involved, production is simpler and deliveries 
are faster than possible with former cast designs. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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ALL-WELDED DESIGN 
REDUCES COSTS 
CUTS MACHINING TIME 


Fig. 1. All-welded construction makes 
polishing and buffing lathe stronger, morerigid, 
yet cost of base has been cut from $107 to $86. 


REDUCES WEIGHT 15% 
SPEEDS PRODUCTION 


Fig. 2. Change to welded design reduced 
weight of this lathe 328 pounds! Production 
no longer held up by delivery of castings. 


GET THE FACTS! Latest ideas for speeding 
conversions from cast iron to welded steel 
construction are presented in Lincoln Bulletin, 
"Elements of Weldesign". Available to designers 
end production engineers by writing on your 
letterhead to Dept. 1305 
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THERE'S A 


RANDALL 


FYLLOW 
HOCK 
FOR EVERY TYPE 


APPLICATION 


Normal Duty Pillow Block — A 
general service pillow block for 
normal duty on small shafts and 
for heavier duty on larger shaft 
sizes. Double-lubricated with 
graphited, phosphor bronze bush- 
ing in wool packed oil reservoir 
housing. For shafts 15"to 3 15/16" 
inclusive. 


Flange or Side Mount Pillow 
Block—A top quality pillow block 
built for the most exacting service. 
Double-lubricated with graphited 
phosphor bronze bushing in wool 
packed oil reservoir housing. This 
pillow block is widely used in 
unit heaters, cabinet type air 
conditioning units. Side mounting 
only. For shafts 15" to 1 15/16" 
inclusive. 


Sintered Bushing Series — Sin- 
tered bronze bushings in stream- 
lire one-piece steel housing. 
Wool packed oil reservoir. 
Mounts in any position. Excel- 
lent for general service on the 
smaller shafts for which they 
are available, 15", 54$", 34", 
15/16" and 1". 


Write for catalog No. 109.—For additional informa- 
tion on these as well as other one piece or two piece 
pillow blocks available for light, normal or heavy 
duty. There's a Randall Pillow Block for every 


type application. 


GRAPHITED BEARINGS 
THRUST WASHERS 


BRONZE BAR STOCK 
BRONZE BUSHINGS 
PILLOW BLOCKS 

SHEET LUBRICATOR 


RANDALL GRAPHITE BEARINGS, INC. 


1004 S. GREENLAWN AVE., LIMA, OHIO 


SAFETY COLLARS 
BRONZE CASTING 


ROCKFORD CLUTCHES 
UL 


ENGINEERING 
MAXES 1T 
wort 


To determine the bursting speed of ROCK- 
FORD CLUTCHES, they are spun up to a 
high R.P.M. in this air turbine speed 
chamber. This test assures they will con- 
tinue to perform efficiently at the speeds 
for which they were designed. Let ROCK- 
FORD engineers devote the benefit of aw 

this and many other tests to your product's — — 
clutch design. 


MAKES 1T 
AVAILABLE 


ROCKFORD CLUTCH DIVISION Weorri. 
209 Catherine Street, Rockford, Illinois, U.S. A. 


The above graph shows the difference in length of run 
and evenness of power between an ordinary spiral spring 
and a Sandsteel. "crosscurved" spring — both with iden- 
tical torques. Note the DUAL POWER delivered by the 
"crosscurved" spring, resulting in superior performance 
and longer operating life of the product. Check into the 
possibility of using Sandsteel "crosscurved" mainsprings 
for your product. 


FREE brochure — 
"Sandsteel Springs for |.—.* 
Your Products." | ^. 
Dept. 92 ow 


SANDSTEEL SPRING DIVISION 


SANDVIK STEEL, Ince. 
145 HUDSON STREET, NEW YORK 13, N. Y. 
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Need a rugged fabric as a base for heavy- 
duty industrial service, such as conveyor 
belts? Need beautiful, flame-proof drapery 
or sheer marquisette curtain materials that 
never shrink or stretch, or require ironing? 
Need cloth to provide the strongest of all 
plastics. reinforcements? America's 
textile industry can supply these and many 
other superior fabrics using Pittsburgh 
Fiber Glass Yarns. 

Pittsburgh Yarns have achieved a repu- 
tation for quality. Made in the nation's 


m... 
GLASS PAINTS * 
p 


P | 
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GLASS * 


eee es 15 5i 


newest fiber glass plant, Pittsburgh Yarns 
are controlled to exceptionally uniform fiber 
diameters. This is an important factor in 
the manufacture of textile products to high 
standards. Our technical staff will be glad 
to furnish data and assistance with 
fiber glass applications. Pittsburgh Plate 


anv 


Glass Company, Fiber Glass Division, 
420 Fort Duquesne Boulevard, Pittsburgh 
22, Pennsylvania. District Sales Offices: 
Chicago, Cincinnati, Cleveland, Detroit, 
New York, Washington. 


CHEMICALS » BRUSHES 


P&ATS E m 


CONTINUOUS 
FILAMENT 
FIBER 


Made in all standard sizes 
150's, 225's,450's, and 900's 

-and packaged to meet 
the requirements of conven- 
tional textile machinery of 
all types. 


* PLASTICS 


COMPAN! 





IF YOU ARE PAYING 
FOR FRILLS INSTEAD 
OF FILTRATION 


It seems hard to believe, 
but you can actually 

E* have more efficient fil- 
' tration at considerably 
lower cost if you simply 
use Bendix-Skinner rib- 
bon elements instead 


eSIMPLE INEXPENSIVE = sdsprahle metal edge 
TO INSTALL 


= or metal screen types. 


Here's how it works— 
Bendix-Skinner rib- 
bon elements are in- 


eNO EXPENSIVE BACK UP * expensive to begin 


gy 


with and can be in- 
SUPPORT REQUIRED = stalled at far less 
m cost than metallic ele- 
— e, Y ments that require spe- 
⸗ cial back-up supports. In 
* ; * PERMANENT fact, in practically every 
e TYPE instance present metallic- 
type elements can be 
x < changed over to ribbon-type 
$ with substantial savings. 
e HIGH FLOW RATE © Ribbon units are available 
( eitHER DIRECTION ) in diameters from 15” to 6” 
SU in any required length with 
— — filtration rated at 40 microns 
— (.0016"). 
© EASILY r= Our engineering department 
CLEANED FS will be glad to advise on new 


installations or to furnish re- 
placement units in a variety of 
sizes. Write us for details: 


SS 
SS 


» LA 


E 


Performance Proven 
in millions of 
installations 


Shinner 


ORIGINATOR OF MICRONIC FILTRATION 
SKINNER PURIFIERS DIVISION OF ULLOA 


1503 TROMBLY AVENUE, DETROIT 11, MICHIGAN 
Export Sales: Bendix !rternational Division, 205 East 42nd Street, New York 17, N. Y 


CUT COSTS- 
HOW? 


» A . 
» (xy electric mo- 


tor applications 
are over-powered —use 
high-starting torque motors. By using a general pur- 
pose motor coupled with a MERCURY CLUTCH 
you Can save and yet assure yourself of: 
e Maximum break-away torque with 
lower current demand at starting 
e 100% power transmission efficiency 
at load speed 
e Automatic controlled application of 
torque at all times 
MERCURY CLUTCHES on gasoline engine applica- 
tions give load free starting—safety overload protec- 
tion—no grab or chatter on pick-up—eliminates 
manual control—results-cost saving. Why not let 
Mercury engineers help you save? 


Write today for full information. 


3 
d Mercury has the Answer! 


Mercury Clutch Division rx 
AUTOMATIC STEEL PRODUCTS, INC. ‘SIP, 


CANTON 6, OHIO 


for your added convenience... 
a handy new package for 


HIGGINS pen CLEANER 


It would be difficult indeed to improve on the popular 
cleaner which makes all your pens and instruments better 
than new .. . but we now make it even easier for you to use! 


Simply lift strainer to retrieve 
thoroughly cleansed instruments 
without soiling fingers and with- 
out clumsy fishing in jar. 


A picstic strainer in each 6 oz. 
jor invites you to drop instru- 
ments and paris unconcernedly 
in cleaner. 


ODORLESS 
NON-INFLAMMABLE 
NON-VOLATILE * HARMLESS TO HANDS, 
CLOTHING, PENS AND INSTRUMENTS 


HIGGINS rm co. mc, sone ev vns 


ó oz. jor 
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TOR 
EN s 1 2 
HYDRAULIC | 


A well-designed hydraulic circuit can help 

bring soaring costs down to earth . . . in your 
product, in your plant. The best-designed hy- 
draulic circuits are built around Gerotor pumps 
. . . for high efficiency, longer life, less slippage, 


more uniform flow. Engineered 
for pressures up to 1000 p.s.i. continuous duty; 
in some sizes, up to 1200 p.s.i. continuous, 1500 
intermittent. Deliveries from .4 g.p.m. at 1800 
r.p.m. to 40 at 1200 r.p.m. Specify Gerotor! 


GEROTOR MAY CORP., BOX 86, BALTIMORE 3, MARYLAND 
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ADDED FEATURE in Midget 2 & 3 Way Solenoid Valves 


| 


= 
(Explosion-Proof 


\ MN rm. 
^ protection for 


Personnel, Production & Plant 





ASCO Midge! Valves are now available with explosion-proof 
housings, designed in accordance with Underwriters' recom- 
mendations for use in Class 1, Group D hazardous locations. 
These Bulletins 8262 & 8314 ASCO Valves with the Explosion- 
Proof Solenoid Enclosure (they're also water tight) may be just 
what you need. Classed as ''small'' valves, they are doing a big 
job in the automatic and remote control of air, gas, water, 
light oils, refrigeration and other fluids. 

Bulletin 8262 Two-Way ASCO 
Solenoid Valves (Illustrated) can 
be obtcined with by-pass and 
metering devices. Valves can be 
installed in any position. Bulletin 
8314 Three-Way Valves can be 
applied to any 3-way valving 
requirement regardless of flow 
directions or pressure application 
points; no change of springs or 
other adjustments are necessary. 
These valves can diso be mounted 
in any position and will give 
positive tight shut-off. 


BULLETIN 8262 
2-Way Valve (Normally Closed) « + 
(Available for all commercial and industrial voltages) 


Body Material Brass or Stainless Steel 


Pipe Sizes (inches) 
Orifice Diameters (inches) 
Maximum Pressures — | AC | 300* | 130 | 90 | 



















Ibs./sq. in 


*Available 1000 psi in stainless steel; 500 psi in brass. 
**Also available normally opened 


BULLETIN 8314 
3-Way Valve 
Available for all commercial and industrial voltages) 
Body Material insti Brass or Stainless Steel 
Pipe Size (inches) 
Orifice Diameters (inches 
Maximum Pressures 
Ibs./ Sq. in. 

















“Pressures slightly lower for liquids. 


Since 1888 ASCO Engineers have specialized in the constantly 
expanding field of Electromagnetic Controls. They have pio- 
neered many new developments and have revolutionized many 
of the older concepts of automatic controls. Industry looks upon 
ASCO as one of the leaders in Electromagnetic Controls. Why 
not let our engineers help you with your problem whether it 
involves control on a machine of any kind you are designing or 
control of liquid or gas in your plant? 

We also manufacture other types of Electromagnetic Controls 
including Automatic Transfer Switches, Remote Control Switches, 
Contactors, Relays and complete Control Panels. 


Write for free pamphlet 
“Small Solenoid Valves.” 


Automatic Switch Co. 


385 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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PRODUCT 


ENGINEERS! Check this valuable 


new reference on... 


The DESIGN and PERFORMANCE 
of SHAFT BEARINGS 





HIS new book, includes the 

latest developments and proce- 
dures in bearing analysis and lubrica- 
tion. It discusses, first, the general 
principles of bearing load analysis, in- 
troducing dimensional analysis in 
order to generalize the results of bear- 
ing load computations. It then takes up the principles and problems 
of hydrodynamic lubrication . . . discusses rolling contact bearings 
. . . and considers the many variables of importance in boundary 
lubrication. A final chapter describes a representative group of 
bearing test machines. Throughout the heck, the external condi- 
tions imposed upon representative shaft bearings have been con- 
sidered in detail and integrated with lubrication theory. 


— — — 
ANALYSIS and LUBRICATION 
of BEARINGS 


By 
Milton C. Shaw, Dept. of Mech. Eng., M.LT. 


and 


E. Fred Macks, Lewis Flight Propulsion Laboratory, 
N.A.C.A. 


618 pages, illustrated, $10.00 


This new book's analysis of shaft bearings is divided, roughly, 
into external and internal phases. It considers the bearing in rela- 
tion to its position in the mechan- 
ism, and studies the conditions 
imposed on the bearing by its sur- 
roundings. Attention is directed 
to the manner in which the bear- 
ing supports the applied load. 
Common practices used in the de- 
sign of bearings are treated fully. 
The book discards those practices 
contrary to fundamental concepts, 
suggesting more logical criteria, 
and points the way to rational de- 
sign procedures based upon sound 
principles and the results of con- 
trolled experiments. 


A few outstanding features 


> Considers the dynamic aspects 
of lubrication 


> Covers new developments in the 
theory of boundary lubrication 
and dry friction 


|» Discusses new bearing materials 
and lubricants 


P Anal recently developed 
bearing types and arrangements 

M Takes up such topics as high 
speed — stability, bearing 
erosion and limitations of pres- 
ent hydrodynamic bearing the- 
ory at high speeds 


== SEE THIS BOOK 10 DAYS FREE 
Mail coupon today 


ILL McGraw-Hill Book Co., 330 W. 32d St., N. Y. C. 18 : 


W- 


= 





i Send me a Shaw and Macks’ ANALYSIS AND LUBRICATION OF BEARINGS * 
for 10 days’ examination on approval. In 10 days I will remit $10.00, plus & I 
B rew cents tor delivery, or return the book postpaid. (We pay for delivery if 
i you remit with this coupon; same return privilege.) 1 
i NEM oi» cos V RRXuéebhbsbaeihese is dedu hin db bep pabao bles seb $E Qu e i 
t I 
Address .......0* 
i 1 
] esee. Bl. iessssecdoc Db. eeoooe esee? t 
I COMDpAanpy ... 24—4 t 
i Positioh ......0..0020000000000000000909000000000000000000000009090 FPE-9-53 t 
i This offer applies to U.S. only I 
— 
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Sky -High 
or 


Fathoms 


It's always STAINLESS STEEL 


where 


Food is 


Concerned 


weo 45538 
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From airplanes to subs and all points between, stainless 
steel is the one metal most associated with the preparing and 
serving of food. Why? Because it’s the one metal that best 
combines a// the desired virtues: beauty, strength, hardness, 
cleanliness, long life, low maintenance, easy fabrication, and 
high resistance to corrosion and heat. € Now those are qual- 
ities to conjure with! Where can you use them? Where can you 
employ Allegheny Metal to improve your product or reduce 
costs in your equipment—and how can we help you? A//egbeny 
Ludlum Steel Corporation, Oliver Building, Pittsburgb 22, Pa. 


You can make it, BETTER with 


Allegheny Metal 


Warehouse stocks carried by ail Ryerson plants 





$700 saved... SMALL. 


more efficiency — METAL STAMPINGS 


‘Send your prints for regular or special 
stamping jobs to Patton-MacGuyer where 
specialized engineering experience and tool- 
making skill combine to produce stamped metal 
parts accurately, economically, promptly. A 
dependable source for over 35 years, P-M 
is completely equipped in an extensive modern 
plant for large volume production to meet the 
most exacting requirements. Moderate die 
chafges; precision work; prompt service. 

P-M welcomes the opportunity of working 
with your engineers in the initial stages of their 
special stamping designs when the accumulated 
specialized knowledge of our Technical Staff 
will aid them in obtaining the most efficient 
stamping at the lowest cost. 


TERMINALS for ELECTRIC WIRES 


in terminals, P-M has dies to produce over 400 
different kinds of terminals. We also provide pre-soldered 
tandem terminals supplied on reels, with machine that attaches 
ond solders at —* to 1200 perfect terminations per 


PATTON. MacGUYER Xx 


| Baker St. & Virginia Ave. Providence 5, R. I. 


courtesy 


i z i E | a 
IOWA å — “i d Yeu 
MFG. CO. | t 2 
Thats the experience of the IOWA MFG. | 
CO., manuíacturers of this super-tandem | 
crushing plant which employs a 14" STOW 
power drive shaft, OO RPM. 


operating at 800 
À centrifugal clutch relieves sudden starting 
loads. Use of the flexible shaft'as shown per- 


mits a swing of up to 90 degrees either side 
of the center line. 


This is anoiher fine example proving the 


efficiency, the practicability of STOW 
flexible shafting. 


Why not consult with STOW engineers on 
your next power transmission problem. You'll ; 
find that Stow flexible shafting can really . + + for finer regulation of water, oil or g. 


do a job for you! First needle valve to combine all the characteristics called 


for in modern industry. Embodies sturdiest basic construc- 

tion—machined from solid bar stock—suitable for pressures 

im Write Coday for this free to 10,000 psi and equally efficient in lower range. Note 
IL amete ap Ven stem guide fused to body by new 

4 — '  "Conoweld" process, eliminating 

— — z= STOW faults of conventional two-piece 

— ⸗ mane. " ONE ih valves. Stem 416 stainless steel. Stem 
nM, of souve. PIECE | threads fine pitch for strength and 

micrometer regulation. Body electro> 

zinc plated. Sizes Vs" to 1", globe and 


| AA angle patterns 
MANUFACTURING CO. E Ask for new Needle Valve Catalog 


426 Stote St 


MARSH INSTRUMENT CO. Sale: affiliate of Jos. P. Marsh Corporation 
Dept. 39, Skokie, II. 


MTON,M Y 
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How would YOU solve these two problems? 


1. FLINTKOTE INSULATED SIDING is saturated with hot asphalt 
by a continuous conveyor process through a dip tank. Fenwal 
THERMOSWITCH® Thermostats, connected to pilot 
lights, warn when asphalt varies from safe operating level. 
The totally enclosed mechanism of the THERMOSWITCH 
units is not affected by the high heat (420°F) or viscosity of 
the liquid. 


3. YOU, TOO, MAY BENEFIT from a Fenwal THERMOSWITCH 
Control.* Compact, highly resistant to shock and vibration, 
Fenwal THERMOSWITCH units have solved many types 
of temperature control problems throughout industry. The 
external, single-metal shell expands or contracts instantly to 
temperature changes, making or breaking electrical contacts. 


*Cartridge Type Illustrated 


i — o per dd 

2. LABORATORY WORK SAVED. Let one Fenwal All-Purpose 
Laboratory THERMOSWITCH thermostat do the work of 
many. This unit has a quick-disconnect plug — goes readily 
from job to job. It provides close temperature control for 
solids, liquids and gases. Stainless steel shell, resistant to 
corrosion, shock and vibration. 


4. SEND FOR THIS NEW CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, 
illustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated, 29 Pleasant St., 
Ashland, Massachusetts. 


THERMOSWITCH' 


Electric Temperature Control and Detection Devices 


SENSITIVE...butonly to heat 
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— @ behind this symbol is an on-hand 


inventory of more than 9,000 items 
and sizes of stainless steel fastenings. 
Ready for immediate shipment, this 
stock is the largest and most com- 
plete in the industry. In addition, 
a production capacity for large or 
small quantities of special orders is 
at your service! A good reason — 
when you think of stainless steel 
fastenings — to think FIRST of 
Anti-Corrosive! Send for Catalog 
53M today! 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 
es your all-seeing, all-hearing, all-reporting 
business communications system. 


THE MAN WE MEAN IS A composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It's the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN," another complete news service wbich 
complement; the editorial section of this maga- 
rine — the advertising pages. It's been said that 
in a business publication the editorial pages 
tell *how they do it" — "they" being all the 
industry's front line of innovators and improv- 
ers—and the advertising pages tell ^with what." 
Each issue unfolds an industrial exposition be- 
fore you — giving a ready panorama of up-to- 
date tools, materials, equipment. 


SUCH A "MAN" 1S ON YOUR PAYROLL. Be sure to 
“Listen” regularly and carefully to the practical 
business information he gathers. 


ANTI-CORROSIVE METAL PRODUCTS CO., INC. 


Castleton-on-Hudson, New York 


- MCGRAW-HILL PUBLICATIONS 
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DENISON —4.2.Ollics 


... for longer-lasting efficiency 


PUMPS, MOTORS and CONTROLS 


For more than 25 years, Denison ! Vane-Type Single-Stage Pump /Motors, 
i 4 , built for continuous use at pressures to 2000 psi, 
has been meeting Industry's tough- : are vende fer Oller game or fluid meter Gols 


. : i without alterations. Rotation of shaft can be either 
est demands for oil-hy draulic direction without internal adjustment. Four sizes, 


> 8 m. e plus interchangeable cam rings, offer pumping 
equipment — with efficient high- ! capacities hem 294 to 78 apm er torque Felge 


à " 262 923 
pressure components that have "m Qu CHA 

Denison Axial Piston Pumps. i 

Hydraulically balanced, high-pressure, 5 
high-volume pumps in a range of sizes 
for circuits of 3000 and 5000 psi capac- 

ity . . . volume capacities 3.5 to 35 gpm. 3 
Constant volume, or variable volume 

with control by hand wheel, pressure z TU 1 
compensation, stem, or cylinder. Face, À To meet constantly increasing 


flange or foot mountings. Catalogs P-4- . ° » 
1 P4-2, P-4-3, P-4-10. needs, Denison now offers today’s 


most rapidly expanding line of 
equipment for packaged hydraulic 
power, hydraulic transmissions, 
remotely controlled equipment, 
and other requirements for widely 
adjustable power, speed and con- 
trol. A few of these HydrOILic Denison Axial Piston Fluid Motors. 

: Four sizes, with torque capacities ranging from 510 

components are shown here. to 5585 inch-pounds (about 24 to 160 HP). Speeds to 

2000 and 3000 rpm. Compactly built largest size is 

To make sure you get the fullest only about one foot in diameter. For circuits of 2500 

z and 5000 psi. Catalogs FM-2 and FM-3 

advantages of oil hydraulics — for 
variable-speed drives, accurate 


Multi-Range Flow Controls pressure control, spark-free power 
permit full-scale regulation of flow for many sees 
different circuit needs, at pressures to 3000 transmission, or closely controlled 
psi. Infinitely adjustable within each range of e , : a T 
control . . . cartridge-type single-spool design motion of any kind specify 


adjusts easily to various pump deliveries e , , : E 1 
without changing spools. 2-port and 3-port Denison 5 HydrOILic Equipment. 
types, with or without built-in check. 4”, 40” 


and 34" sizes; 0 to 28 gpm capacities. Write for further details or call 
your Denison representative today. 


won wide approval for their 
rugged, compact design and long, 
low-cost performance. 


The DENISON Engineering Co. 
1157 Dublin Rd., Columbus 16, Ohio 


Pilot-Operated 4-Way Valves ] 
—with solenoid control—for circuit pressures to — 4 

5000 psi. Eliminate spool-sticking during long Denison's Self-Contained Pumping Units. 
high-pressure holding cycles. System pressure 1 37 models cover any circuit need from 400 to 5000 psi and 
shifts valve spool; solenoid operates valv- from 2 to 35 gpm requirements. Automatic water-cooled 
ing only. Catalog VD-1-1. oil coolers or two-pass automatic heat exchangers avail- 
M able for extra heavy or continuous service. All operating 
components mounted on reservoir top in single- 
m worn gra STD NSS eer ee omen tee wee = — for easy removal as a unit. Catalogs 

and PU4. 
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HEYCO Nylon Strain Relief 
Bushings cut production 
costs and improve 
product quality! 3€ 


CHASSIS 


Facts 
you should know = €. 


about HEYCO — MI 
Strain Reliefs 


Heycos absorb all cord pull, push 
and torque and insulate wire from 
housing. With Heycos it's no longer 
necessary to tie wire knots or use 
insulating grommets. Product life 
is increased and product appear- 
ance is greatly improved. Avgjil- 
able in all sizes from clock wire to 
$-10/3 cable. 


HEYMAN MANUFACTURING CO. 
KENILWORTH 3, NEW JERSEY y 


It's easy to apply Heycos, too: 2 
1. Slip over wire 
2. Snap into hole 


FULLY APPROVED BY 
Underwriters’ Laboratories and 
Canadian Standards Asso. 


HEYCOS positively eliminate 


strain on terminals! 
Send for Samples and Specifications 


For Double TEN 
Use Approved HEYCO 
Strain Relief Bushings 


ANNOUNCING 


à gur NEW wy 


MIDGET CLAMP 


UNBELIEVABLY STRONG, WITH PERFECT FEATURES 
100 Ibs. clamping force with spindle at end of toggle bar! 


Send for templates 
in full half or 
quarter size 


Also side-m 
Model S-100 


KNU-VISE 
PRODUCTS 


WESTERN DIVISION—422 MAGNOLIA @ GLENDALE, CALIF. 
CANADIAN DIVISION—HIGGINSON ENGR. @ HAMILTON, ONT. 


DROP FORGINGS 


...üny size or shape 
up to 200 lbs. 
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DE LAVAL 


WORM GEAR SETS 


can take“hard knocks” 


Bronze gear teeth retain true form 
over long periods of service due 
to the regenerating action of the 
hardened steel worm. In fact, the 
efficiency actually improves as 
the gear "wears in". 


umm — 
: i 


Three or more teeth are in contact 

with the worm at all times. The 
' flow of power is smooth, con- 

tinuous and vibration free. 


High Shock Load 
Capacity 


Standord 14'A? involute spur gear 
tooth and old time worm tooth. 


PX 


20° stub spur gear tooth. 


| 
| 
| 
| 
| 
| 
| 
| 


MÀ] — — 


De Laval worm gear sets are designed to take punish- 
ment year-in, year-out. Gear teeth are under a crushing, 
instead of a bending load. Thus they withstand ex- 
tremely high momentary and shock loads damaging to 
other forms of gearing. They need little attention even 
under the most rugged operating conditions. 

De Laval manufactures these heavy-duty sets in a 
wide range of ratios from 3:1 to 100:1, with ratings of 


De Laval Worm Gear tooth. Note 
line of pressure falls inside base 
of tooth. 


Write on your business letterheud for Catalog 5000 


.l hp to 550 hp and center distances from 3" to 36". 
It pays to design around these De Laval stock sizes. 
Special sets, however, can be furnished to any detailed 
specifications. 

Proven applications of De Laval worm gear sets 
include the machine tool industry, rolling mills, pro- 
cess machinery, cranes and hoisting equipment and 
many similar uses. 


Worm Gear Sets 


DE LAVAL STEAM TURBINE COMPANY 


801 Nottingham Way, Trenton 2, New Jersey 
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Terminals are hermetically 
sealed by exclusive process 
developed for Cannon's widely 
acclaimed hermetically sealed 
electric connectors 


Insulation test: 1000v ac 


The armature (plunger) and the 
anvil are high quality annealed 
Armco magnetic ingot iron. 


TRUE 
hermetic sealing 
in this new 


CANNON (Cc 
SOLENOID 


For pressurized or corrosion resistant 
service, Cannon's dc Solenoids offer posi- 
tive hermetic sealing, sound construction, 
painstaking workmanship and high- 
est quality materials. A vitreous insulat- 
ing material is heat-fused to shel! and 
contact terminals, creating a perfect seal. 
Other parts are silver brazed. The en- 
tire solenoid is then copper-nickel-chrome 
plated to insure complete coverage, high 
corrosion resistance and long, trouble-free 
service. Solenoid No. 19760, above, the 
first hermetically sealed product of this 
type, is built for continuous duty on 28v 
dc systems. Fitted with other coils, it 
renders intermittent duty as characterized 
by the chart at right. Cannon’s hermeti- 
cally sealed solenoid series reflects the 
same uncompromising attention to details 
of sound design, engineering and work- 
manship that has made the name "Can- 
non" synonymous with "quality" for more 
than 38 years. For complete information 
write for new Solenoid Bulletin DCSÁ- 
1953 showing 105 different assemblies. 


CANNONJELE GT RIG 


TRACTIVE FORCE (POUNDS) 


Moided Nylon cap pro- 
tects the terminals. 


Molded "'Silcan" cap 
protects the return 
spring and plunger end. 


Silver brazed seals 











SOLENOID STROKE (INCHES) 


Solenoids of the hermetically sealed 
19760 series, through modification of the 
coil windings, can meet various charac- 
teristics and specific applications within 
the limits indicated above. 


Tum 
eu 

CANNON 

ELECTRIC 


Since 1915 


CANNON ELECTRIC COMPANY, LOS ANGELES 31, CALIFORNIA 


Factories in Los Angeles, Toronto, New Haven. * Representatives in principal 
cities. Address inquiries to Cannon Electric Company, Dept. 1-106 Los 


Angeles 31, California. 
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The Annual 


HANDBOOK 


of Product Design 
for 1954 


is in production 


The Annual HANDBOOK of 
Product Design for 1954 will be 
ready in Mid-November. Our spe- 
cial HANDBOOK editorial staff, 
with the full cooperation of all 
other Product Engineering editors, 
is hard at work on the year-long 
job of selecting the most signifi- 
cant design-engineering data that 
is being published in the world’s 
technical press this year. 


Indications are that this year's 
edition of the HANDBOOK will 
be even bigger and more helpful 
to you than the 1953 HANDBOOK 
about which we are receiving so 
many enthusiastic comments from 
product-design engineers every- 
where. 


As before, all editoric! material, 
and related advertisements, will be 
grouped into ten separate sec- 
tions, enabling you to locate the 
information you want on any spe- 
cific subject quickly. Both the 
editorial and advertising pages 
will be thoroughly indexed and, 
in addition, the 1954 edition will 
carry a complete editorial index 
of the 1953 HANDBOOK. 


Again this year, the HAND- 
BOOK will come to you as part 
of your regular subscription to 
Product Engineering. 


Product Engineering 
330 West 42nd St. 
New York 36, N. Y. 
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times and under all conditions. Even 
foreseen emergencies that may complicate this transaction, the 
vendor shall employ his abilities and resourcefulness so! as to 


insure satisfaction and benefit to the customer.” n J 


— 


Nobody ever saw such a stipulation in any 
specification but the spirit of it automatic- 
ally becomes part of every order received 
by Bunting Brass & Bronze Company. Ask 


any Bunting customer. 


bun BUNTING BRASS & BRO : 
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The efficiency of power machinery is dependent upon the | 


— 


transmission system . . . the heart of power machinery. 


ACME Roller Chains provide smooth, uniform power 


transmission, perfect timing and trouble-free operation. We 
You, too, can benefit by putting ACME Chains to work invite 
for you. Our engineers will gladly help you with your your 
chain problems. Write or telephone Holyoke 2-9458 today. inquiry 






Write Dept. 1L for 
mew illustrated 76 
page catalog on use 
and application of 
roller chains and 
sprockets. ——— 

MASSACHUSETTS 


On pont 


— 
(gua: MUL er 
iiie Ge WORK 


i 
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More equipment rusts out than breaks down. Corrosion is a 
destructive force that every user of fastenings faces. 

Many manufacturers today have found that fastenings by 
Harper mean longer life for equipment, better appearance, 
well-satisfied customers—because they resist corrosion. 

The H. M. Harper Company is the world’s largest exclusive 
producer of fastenings in brass, naval bronze, silicon bronze, 
Monel, nickel, aluminum and all stainless steels. Over 7,000 
items in these metals are carried in stock, bringing the advan- 
tage of a single source of supply for al! fastenings. 

Harper distributors are located in all market areas, and 
back of these distributors is a complete metallurgical and 
engineering service, ready to assist in solving any corrosion 
problem. 

THE H. M. HARPER COMPANY 


SPECIALISTS IN FASTENINGS 8203 Lehigh Avenue, Morton Grove, Illinois 


h sole corrosion probl 


"FS n 
£-11 x 341" 


Hexagon Head 
Brass Cap Screw 


HARPER 


| 
EVERLASTING FASTENINGS 


BRASS SILICON BRONZE 
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s” Sorry! A. W. Haydon Company 


E. Can't Help Your Timing Here. 
— 
7 * Only a* 'pro" and practice can straighten 


you out! — 
— 
— 


But _ — —— e 


We are the “pro’s” for precision timing. 
Come to us with these timing problems. 
You'll find that we have solved more 
complex A.C. and D.C. timing problems 
a» e © than just about anybody else, Maybe we 
have already solved yours. It costs you 


~ ~, nothing to find out. Write for catalog. 


m 


Du XX 


COMPANY 


221N ORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


Design ond Monufacture of Electro Mechanical Timing Devices 


A. Finest of i Materials M 


We are providing manufacturers with a complete line of precious 
metals laminated to non-precious base metals made to their exact speci- 
fications within the following limitations: 

SHEET STOCK: Maximum width—S 
Minimum width—'4 ", 
Thickness—down to .003” 
TUBING: Maximum diameter 1" x .050" wall 
WIRE: All sizes down to .0045" diameter also 
squares, rectangular and odd shapes. 

In addition to laminated materials we also furnish alloyed gold and 
silver in sheet, wire or tubing form. 

The many varied applications of our materials cannot be listed here, 

but you are cordially invited to inquire for infor- 
mation regarding your requirements. 


ird ix E The Home of IMPROVED Service 
aaa Rhode Island's largest manufacturer 
ALIAE of Laminated Metals 


The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 


Orr —— 


Kor low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


eee USC these prac 
cal ap plicaiton and 
maintenance aids 


Here's & handy reference that 

gives you a thorough analysis 

of the engineering, design, ap- 

plication, and maintenance gae you must 
take into account when working with rubber in 
industry. Whether you're an engineer—de- 
signer—shop superintendent—industrial tech- 
nician—no matter what your link with the 
rubber field . . . you'll find this concise 
treatment of the physical and chemical proper- 
aon ee rubber compounds a handy and practica! 
guide. 


ENGINEERING 
WITH RUBBER 


Edited by Walter E. Burton 


| in — * with engineers and research men 


of the B. F. Goodrich Company 
461 pages, 445 illustrations, $8.00 


Ta reference book gives you the 
practical engineering, applica- 
tion, maintenance and design principles 
of molded, extruded and lathe-cut rub- 
ber, hose, gaskets, belting, and scores 
of other rubber parts used by indus 

[t illustrates uses for American-made 
rubbers, crude and reclaimed rubbers 
and rubber-like materials . . . presents 
& complete picture of the physical and 
chemical properties of rubber com- 
pounds, the ical dimensions and 
structural details of industrial rubber 
produets. 


This guide shows you how to re- 
duce vibrations with rubber mountings 
—how to determine when extruded 
rubber parts can be used—how to use 
packing znd sheet rubber, etc. Its 
tremendous store of useful information 
is ready to help you find the right 
answers, the iirst time, to your — al- 


(ized design and construction pro 


| Stage-by-stage procedures show you how: 


* to select and use rub- © to design and install 
ber adhesives conveyor belt sys- 
* latex parts can im- "a — herd 
work and use 
prove product design rubt 
* to engineer and in- 
stall V-belt drives * to Po correct 
* to. select rubber 


linings to withstand e lathe-cut rubber can 
chemical action reduce costs 


SEE IT 10 DAYS’ FREE 


McGraw-Hill Book Co., 1nc., 330 W.42 St., NYC 36 


Send me a copy of Burton's ENGINEERING 
WITH RUBBER for 10 days’ examination on ap- 
proval. In 10-days I will remit $8.00, plus few 
cents delivery charges, or return book postpaid.* 


Address 


ED docsséeessastoveceones Zone.....§ 
Company 


Position FPE-9-53 


*SAVE! We pay mailing costs if you send cash 
with this coupon. Same return privilege. 
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LOOKING AHEAD TO 
ECONOMIES IN 
PRODUCTION? 


BABBITT ON 
STEEL OR 


BRONZE oe 


ALUMINUM 
ON STEEL 


ALUMINUM 
ALLOY 


Product Engineering — 


OHNSON 


MOLDED 
POWDER 
METAL 


BRONZE 


ON STEEL 


CAST BRONZE 


September, 1953 


SLEEVE 
BEARINGS 
WILE HELF! 


@ The sleeve bearing is much lower in original cost 
than any other type from which you may choose. In over 90% 
of your applications a Johnson Sleeve Bearing will give long, 
trouble-free service . . . in many instances, for the life of the 
product in which it is installed. It is quiet, corrosion resistant, 
conformable, and simple in construction. Possibly you are buying 
more bearing than you need. You can simplify and save with 
Johnson Sleeve Bearings. They are available in cast bronze, cast 
aluminum alloy, bronze-on-steel, aluminum-on-steel, babbitt on 
steel or bronze, molded powder metal (pre-cast bronze powder), 
and graphited types. Johnson engineers will gladly consult with 


you on changing your designs to use economical Johnson Sleeve 
Bearings. Write for an appointment. 


JOHNSON BRONZE CO., 508 South Mill St., New Castle, Pa. 
Sleevg- 


SLEEVE BEARING 
HEADQUARTERS 
SINCE 1901 





9o Lightivight V... rones 


Now You Can Make Your Products Lighter 
with the POWER PRODUCTS Lightweight 


Give your customers a break and your products a big 
sales boost . . . go lightweight. The Power Products 
Lightweight 2-cycle engine has created a new trend 
in portable power equipment. 


— € LIGHTWEIGHT 

€ MINIMUM EFFORT STARTING 
Products * LONG LIFE, LESS MAINTENANCE 
Lightweight * FULL CARBURETION 
gives you all * BALL BEARING MAIN BEARINGS 
cene © SEALED DRIP PROOF CRANKCASE 

* FULLY ENCLOSED, FLY-BALL GOVERNOR 
features. * NO OIL CHANGING OR CHECKING 
* CLOG FREE COOLING SYSTEM 


POWER PRODUCTS CORPORATION 


GRAFTON, WISCONSIN 


W VALCOR PAING 
DLVING MOR 
SOLENOID VALVE PROBLEMA 


*Valcor Floating Shear Seal: 
Simple design eliminates need 
for precision fits. Seals 100% 
in both directions . . . and seal 
improves with use because of 
self-lapping. Self-cleaning, can- 
not clog because of exclusive 
floating shear seal action. 


e Straight-Through Flow: 
Absolute minimum pressure 
drop. 


e Sealed-in-Coil: Never an 
electrical failure reported. Built 
to withstand shock, vibration, 
and the elements. 


Send for free booklet— 
“The Valcor Solenoid 
Valve with the Floating 
Shear Seal." 


Valcor Engineering Corp. 
Carnegie Ave., 
Kenilworth, N. J. 


Solenoid Valves 


*Pat. Pending 


ELECTRIC HEATING UNITS 


Vulcan Ring Heaters 


The same standard construction as 
Vulcan ca;tridge and strip hecters. 
Coil cf highest grade resistance wire 
is supported in and insulated from 

sheath by refractories of 
proven quality. 

Easily installed by clamp- 
ing ajainst the surface of 
hot plates, pots, defrosters, 


vulcanizers, moulds, 
dies, water heaters, 
etc. 
Rust-resisting sheath 
for temperatures to 
750° F. 
Stainless steel sheath for 
temperatures to 1200° F. 
6 standard sizes 
Special sizes availabie. 


VULCAN ELECTRIC COMPANY 


DANVERS 18, MASS. 
Electric Heating Units. Electric Soldering Tools. 
Electric Solder Pots and Giue Pots. 
& cctric Brandisg lior s. 
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Unsurpassed 


nt 


COMPONENT 
PARTS 
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Users of Acadia Synthetic Rubber 
component parts in hundreds of 
industries have found them unsurpassed. 
No matter what function synthetic 
rubber must perform, depend on Acadia 
parts. They best meet exacting 
specifications and operating conditions 
such as moisture, oil, heat, wear and 
age resistance. Moldec, extruded, die- 
cut to close limits—compounded to meet 
specific conditions. Acadia engineers 
will gladly cooperate. 


@ Seols 

€ Goskets 

@ Washers 

@ Cups 

€ Chonnel 
Strip 

o" Rings 

sheet 
Tubing 
Roll Goods 
Cut Ports 

@ Lathe Cut Washers 


Sheet and Roll Felt Manufactured for Special 
Purposes and To Meet All S.A.E. and Military 


Specifications. 


end Piastics » Sheets 
Eatrusions - Molded Pam: 


DIVISION WESTERN FELT WORKS 


4035-4117 OGDEN AVENUE * CHICAGO 23, ILLINOIS 





selective . 
insulation ... | WHICH 


COATING 
for 
GRAY IRON? 


8 pages — 25 cents a copy 


Applications for gray 
If your design includes a coil, let us help you select ‘ è 
proper insulating materials . . . with high dielectric iron in your products can 
values, adequate moisture resistance, rugged and be greatly expanded if 
— th, en =. oe — n a surfaces of castings can 
strong point in your product, instead of a danger i ‘ 
spot. Coto-Coil Company, 61 Pavilion Avenue, Provi- meet 3 a wide variety 
dence 5, R. I. New York Office: 10 E. 43rd Street, of finish specifications. 


New York 17. Since gray iron is in 
many respects one of the 
— lo | most economical of base 
c ot o a <>’ C oil S metals, careful consider- 
, ation of applicable fin- 
* yr? | ishes is worthwhile. 
This Special Editorial 
Report by Charles O. 
Burgess, Technical Di- 
rector, Gray Iron Found- 
ers' Society, will serve as 
an invaluable guide for 
organic and chemical fin- 
ishes for the manufac- 
: turers of gray iron 
products. 
and | Copies of other reports 
baseball | in Product Engineering's 
time series of full-color arti- 
| cles covering product im- 
Transcribed music in our plant, for our em- provement through bet- 
ployees' enjoyment while they work; a baseball ter surface appearance 
team for their recreation after work . . . these and protection are also 
Helical are just two of the many details we attend to, available. Write for an 
Worm in our efforts to maintain high employee morale editorial reprint order 
Herringbone and efficiency so necessary for consistent production of a form, listing titles and 
Internal Quality product—the best in custom gears. They're just fur- costs. 
*Coniflex Bevel ther reasons why every gear order you place with Cincin- 


nati Gear will be handled to your complete satisfaction. 
. READER SERVICE DEPARTMENT 


| Product 


ATI GEAR COMPANY | | Engineering 
| “Gears... Good Gears Only” _ | » Ts ET 
| Wooster Pike and Mariemont Ave. e Cincinnati 27, Ohio | md 





Spiral Bevel 
Spline Shaft *Reg. U. S. Pat, Off. 


j 
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RESET 


TIMER INSURES 


ACCURATE PHOTOCOPYING 


ON REMINGTON RAND DEXIGRAPH 


An outstanding feature of this versatile photocopying 
machine is the Cramer Reset Timer, which controls ex- 
posures to split-second accuracy and ensures copy prints 
of absolutely uniform quality. The Type RE Reset 
Timer is an ideal choice for this application. Its microm- 
eter adjusting dial allows time settings to be changed 


Interval Time Delay Time Cycle 
Timers Relays Totalizers Timers 


easily and quickly; yet setting can be made to a high 
degree of accuracy. A double pointer system is used 
which indicates not only the time setting but also the 
time remaining during any particular cycle. The push- 
button for starting the timing cycle is right on the front 
of the timer; a flick of the finger controls the machine. 
The convenient one-hole meter-type mounting also 
makes for easy assembly in your factory. Note, too, 
how well the timer blends in with the design of the 
machine itself. 

Remington Rand is only one of the many large equip- 
ment manufacturers who look to Cramer when they 
have a problem in time control. Cramer has a timer for 
almost any need, ranging from the simplest interval 
timers up to complex multi-circuit types. Why not con- 
sult Cramer for your timing needs? 


M E C 0 WT agaMSGg'L 


Running Time Pulse 
Meters Timers 


Hermetically Sealed 
Military Timers 


Synchronous 
Timing Motors 


tke R. W. CRAMER COMPANY, INC. 


BOX 7, CENTERBROOK, CONNECTICUT 


IOCRS3 
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UNIVERSAL Makes 
PORCELAIN INSULATORS 


IN ALL 


SHAPES 
AND 


SIZES 


€ The Universal Insulators 
shown are samples of the 
special types made to meet 
exact design specifications. 
Typical advantages include 
high dielectric and physical 
strength, resistance to tem- 
perature changes, vibration 
end shock . . . plus full 
protection against moisture, 
fumes, acids and corrosion. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1545 EAST FIRST STREET SANDUSKY, OHIO 


Purebon 


SOLVES MANY PROBLEMS 


caused by sliding or rotating — 

parts which are DIFFICULT OR | — «MACHINE KEYS 
IMPOSSIBLE TO LUBRICATE — 9 

— * MACHINE RACK 

A constantly increasing stream of problems are fac- ; * TAPER PINS 


*WOODRUFF KEYS 


fins. 


ing engineers and designers today involving sliding or J *COTTER PINS 
rotating parts where lubrication is difficult or impos- wo *SPECIAL PARTS 
sible. For such applications, Purebon, the mechanical SE 


carbon, is often the ideal answer. Typical applications t and other Stanho products 
are seal rings, bearings, pistons, piston rings, pump —— y Bulk or Packaged 


vanes, valve seats, meter discs, and a host of similar WRITE for CATALOG 
items. Purebon comes in a wide variety of grades. It is — EN — and PRICES 
strong, tough, readily machinable and in many cases | g 

can be molded directly to size. 





Bulletin No. 52 tells the complete story of Purebon. 
Write for your copy today. 


PURE CARBON CO., INC. í s à 
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assembly) 


o 90261 eel 
1 cold Roles 5 otted 


s ai reamed 
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When 7 Parts 
are Reduced to 1 


True it’s something of a record when 7 parts 
are combined to make 1... 
eliminating all except 1 reaming operation. 


PROOF POSITIVE 


The illustrated cam originally required 7 parts, 
individually machined out of cold rolled steel, and 
then assembled by brazing. 


ARWOOD ENGINEERS 
Redesigned the part to incorporate all 7 parts 
into one casting. What's more the alloy was changed 
to give improved service and longer life... 
all at substantial savings. 


WOULD YOU LIKE TO INVESTIGATE? 
let our engineers show you how to apply 
the precision casting process in your indus- 
try, so your company can also realize sub- 
stantial savings in money and production 
time. Drop us a line and we will have one 
of our sales engineers call on you. 


* 


> lf you would like further information about the process 
> before requesting our representative, write for our booklet, 
1 "Alloy Selection and Design for Investment Castings." 
We also recommend the book "Investment Castings for 
Engineers", published by Reinhold Publishing Corp. 


ARWOOD 


PRECISION CASTING Corp. 
68 WASHINGTON STREET — B'KLYN 1, N. Y. 


Plants; Brooklyn, N. Y. e Groton, Conn. » Tilton, N. H. 





m rU PT — — 
EVERY TYPE PRECISION GEAR EQUIPMENT. FOR 


FLUID POWER. 
...produced to your 99 TRANSMISSION 


specifications 


"Mass Gear" offers machining and 
cutting facilities for producing all 
types of precision gears in small and 
medium sizes. Gear tooth finishing 
and inspection equipment are backed 
by a competent staff of gear-produc- 
ing specialists. 


You can depend on "Mass Gear" | 

service to meet your individual re- | : 
quirements, Submit your specifica- | B Rotary Air Pumps 
tions — ask for a "Mass Gear" for 


estimate. vacuum bottling 


Massachusetts Gear & Tool Co. BM Kraissl’s patented, outo- 


matic, force-free lubrication 
WOBURN, MASS. and flushing system makes 
these  direct-drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 
Air-cooled design—or water- 


UNIFORMITY $ DEPENDABILITY e SERVICE « ECONOM 1 | oa 
in SPECIAL FASTENERS |. pumps 


gt are recommended for han- 
, "4 L PRODUCTS ; dling corrosive gases and ex- 
Get att WESTFIELD META x : dra traneous matter that might 
r E jam with closer clearances. 

| 4 MATERIALS — Steel, brass, The multi-blede design of 
stainless steel, bronze and kt the Class 25 pumps gives 

aluminum 1 higher capacity efficiencies 

* CAPACITY — From 3/16" £2 and is designed for applica- 


hexagon to and including í tions requiring higher de- 


| 1/16" hexagon across oe gree of vacuum. 
flats, from 1/16" thick to 
ond including 34'' thick. 


2. 


Where water-cooling is de- 


| i sired for continuous service, 
THREAD SIZES—From #2 US f the water-jacketed Class 
up to and including 74” i 


25-WJ models are recom- 
diameters, any pitches de- 


mended. 


EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an integral 
part of each pump ur to 19 
cfm—tc. produce oil-free 
§ discharge air and also con- 
TT serve the lubricating oil. 


ue * " Sat d Write today for 

à | ! Bulletins A-1289 
Write to Dept B for NEW— | ond A-1823 
Illustrative | j 


Folder WESTFIELD METAL PRODUCTS CO., INC. iC 


WESTFIELD, MASS 





289 Williams Ave., Hackensack 
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NOW you can — — x t 
drive Motor in fractional horsepower atlow 
cost. You can get all the speeds you want 
instantly by dial control. There are 24 com- 
binations of speed ranges to choose from. 

in ratios of 10 to 1. For thrifty plant opera- 

tors this light weight motor is packed With 
features and conveniences —@ “One pack 

age" motor — compact, neot, light and as 
durable as the most expensive design. 


4 to 10,000 r. p.m. 


TYPE VE VARIDRIVE TYPE VEV-GD WITH SYNCROGEAR VARIDRIVE WITH DUAL BELTS 
Horizontal type. Take-off shaft can be positioned Combination type embodying Syncrogear, for For extra heavy duty in larger capacities, dual 
left or right. All Varidrives embody asbestos- extra low speeds and high torque. Varidrive unit belts are provided. Explosion-proof types and 
protected windings normalized castings, Lubri- is mounted on Syncrogeor, upright as shown electrical or mechanical remote control also avail- 


flush bearings ond centricost rotor above, or can be set horizontally able in horizontal and upright models 


oy ! U.S. ELECTRICAL MOTORS, Inc. 


Los Angeles 54, Calif. (Box 2058) or 
Milford, Conn 
Send VÀ Varidrive B 


PACIFIC PLANT: Box 2058, Los Angeles 54, Calif. ATLANTIC PLANT: Milford, Conn 


NAME A to 3, G Bokersfield, Calif; Boston 16, Mas Chicago B, II Cincinnoti 16, Ohio; Cleveland !4 
t t T Detroit 2, Mich.; Fresno 1, Calif.; Houston 4, Texas; Indionopolis 4, Ind.; Milwaukee 
COMPANY 2 eor 2, M New York City 6, N. Y.; Philodelphio 2, Pa.; Pittsburgh 2, Po.; San Francisco 
alif.; Seattle 4, Wash. Soles and Service offices in all principal cities 
ADDRE 


Ty 





all CX WA XC CORN 7 ; 


Forgings for the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft 
design. Incrankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
of forging "know-how''—there is no substitute for Wyman-Gordon experience. 


EY Standard of the Industry for More Than Sixty-five Years 


WYMAN-GORDON 


FORGINGS OF ALUMINUM * MAGNESIUM * STEEL 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 


Hainan — —— GN 
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How Can a Man K 
BROWN B bu Es 
BOVERI | || Happening in this Field 


s || of Design Engineering? 


It's not easy! That's the principal 
reason behind the establishment of 
The Annual HANDBOOK of Prod- 
uct Design as a continuing yearly 
service to product-design engineers. 


To produce your yearly HAND- 

BOOK, Product Engineering edi- 

tors select from a great many 

technical publications the data 

which will be most valuable for 

— — year-after-year reference, and most 

— — immediately helpful to you in your 

os r— Conical rotor | job. They pick and oose, con- 
‘Upper half: motor with brake released. Lower portion: com- dense where it will save you time, 
ponents when brake is applied. When power is applied, expand where a broader treatment 
rotor in broke-applied-position unbalances magnetic field, or a more detailed report can better 
setting up a horizontal force releasing brake. clarify the significant engineering 
developments of the year for you. 


Both the editorial and advertising 
pages of the 1954 HANDBOOK will 
be sectionalized by ten major sub- 
ject classifications, and both will be 
completely indexed, enabling you 
to locate easily the data on any 
subject of particular interest to you. 


Available as drip-proof motor from ! The Annual 


Ei HANDBOOK 


CHER | of eect Dee 


for 1954 


. IN RUGGED USE Mee 


L 


The HANDBOOK for 1954, with 
an even broader editorial coverage 
of your interests than the enthusi- 
astically welcomed HANDBOOK 
for 1953, will be published in Mid- 
November. As before, you will re- 
ceive your HANDBOOK at no extra 
cost, as part of your regular sub- 
scription to Product Engineering. 


Y 1 \ \ A \ 


Product 
Engineering 


330 West 42nd St. 
New York 36, N. Y. 


BROWN BOVERI CORPORATION 
19 Rector Street © New York 6, N.Y. 
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Sound fantastic? It really should be. But Bishop's "Tube 
Mill Pre-fabricated tubular parts" give you major savings 
that permit you to buy stainless steel at about the same 
price as a plated part. 

Think what this means! Better, longer-lasting, non- 
corrosive parts . . . increased quality that will give your 
product extra sales appeal...and durability for extra 
years of service. 

These savings are made possible because Bishop, one 
of America's leading re-drawers of stainless steel tubing, 
is the only mill that makes a specialty of precision 
fabricated tubular parts. 


J. 


STAINLESS 


BISHOP & CO. * 


STEEL 
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DIVISION, 


"Under one roof" redraw and fabrication facilities 
mean savings in time, transportation and handling costs... 
savings that are passed on to you in lower per unit costs. 

And all Bishop “‘pre-fabricated” parts are made from 
Bishop-drawn stainless steel tubing... the tubing of 
quality-conscious buyers. 

On your next order, why not compare price tags? Send 
your prints and specifications, or let our ¢ngineering 
department design to fit your needs. Quotations will be 
returned promptly. 

Whether stainless steel tubing or stainless steel tubular 
parts, you can’t buy better than Bishop. 


THE ONLY REDRAW MILL THAT SPECIALIZES 
IN PRECISION FABRICATED TUBULAR PARTS 


P 
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Platinum Works 
MALVERN, PENNA. 
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Proof of WAKEFIELD Performance 


NO. — OF A SERIES 


E ill ike 


Because they are more dependable 
ARROW ARMATURES COMPANY 


iei 


WAKEFIELD 
BEARINGS 


Arrow 

Armatures Com- 

pany of Boston, Massachusetts, one 

of America’s largest rebuilders of generators, 

starters and armatures have found “definite satisfac- 

tion" with Wakefield Bearings. Every Arrow Generator and Starter 
contains a new Wakefield Bushing — Arrow reports it improves 
quality, is completely dependable and much more economical to 
replace a questionable old bushing with a Wakefield bushing. Most 
important, Wakefield Bearings hold their tolerances very closely — 
much more so than any other replacement bushing we have used. 


For years, the Wakefield Bearing Corporation has produced all types of oilless 
and self lubricating bearings, bushings and machine parts. In addition, Wakefield 
holds an enviable reputation for quality and reliability in the production of all 
types of Special Textile Bearings and Parts including wood bearings, white wood 
turnings, swifts and swift parts and textile loom sheaves. 

If you have a special problem our experienced research, development and 
engineering staffs are available for consultation without obligation. 


Our diversified and lengthy experience in the field makes Wakefield a name on 
which you can rely with utmost confidence to fill your requirements. Complete 
catalog information will be sent on request. 


BEARING 
CORP. 


29-99 FOUNDRY STREET 
WAKEFIELD, MASS. 


in Conoda: WAKEFIELD BEARINGS OF CANADA, Limited, 55 St. James St., West, Montreal, Con. 


ENGINEERING 
DRAWING 


Just Published! 


New idea in engineering drawing manuals . 
hundreds of drawings—in a giant, oversized format 
how st ) tep all drafting 
niques constructions, pro Y 
tions, and use of instruments 
Basic self-teacher in all funda- 
mental ideal refresher 
€ y ical men Ex- 
plains t T ic projection by 
ieans pic ' which kt 
you ''see a 't in space. 
Even covers basic shop processes. 
By Frank Zozzora, Head of 
Enor. Draw., U. of Delaware. 
361 pp., 628 illus., $5.00 


TEXTBOOK OF THE 
MATERIALS OF 
ENGINEERING 


Just Published! 8th Ed. 


sents the properties of various mate 


nachine and structural parts, which 

ength, stiffness, ductility, and resis 

corrosion and wear. Includes methods of 

methods of strengthening materials 

ectiveness of various treatments. Among 
issed in &th edition are resistance 

inder compressive loads boron and 

prestressed and air-entrained con 

numerous plast ete. By H. F. Moore, 

f Illinois, and M. B. Moore, katoro O. 8th Ed 

* T 140 illus., $6.00 


APPLIED 
ELASTICITY 


Just Published! 


Intended for engineers, this book provides ihe fun 

damental knowledge necessary to formulate any 
problem in the theory of elastic- 
ity Ít also presents the most 
useful analytical and numerical 
methods for solving these prob 
lems. Emphasizes the physical 
meanings of the rotations 
mathematical relati 
curring in the subject, 4 
cusses in detail the variot 
proximate methods of solution 
Covers stress-strain relations, 
torsion, energy principles, buc 
kling, plates and shells. By C. 
T. Wang, Prof. of Aero. Engr., 
N. Y. U. 357 pp., 145 illus., 
$8.00 


ENGINEERING 
STATISTICS 
and QUALITY CONTROL 


Just Published! 


A clear, practical treatment of modern statistical 
methods for cutting costs and stepping up plant ef- 
ficiency. Reviews fundamental measures—averages, 

efficient calculation—and covers use of 

s, control charts and their application, 

ampling methods—with a special sec- 
tion on applying statistical methods right on the 
ob. Packed with experiments, san ples, and prob- 
lems to point up the text. By Irving W. Burr, Prof. 
of Math. and Research Assoc., Statistical Lab., 
Purdue U. 442 ovo.. $7.00 


SEE THESE BOOKS 10 DAYS FREE 


I -— — — —— — — — —— 
McGRAW-HILL BOOK COMPANY, INC. 

I 330 W. 42nd Street, NYC (36) 

Send me bookís) checked below for 10 days' exami 

nation on appro In 10 days I will remit for 

I keep, ph a few cents delivery, and 


inwant« ok(s) postpaid. (We pay fi 
f t} 


ou remit ith this coupon same return 
z a—Engr. Drawing—$5.00 
Moore & Moore— Materials of Engr. 
Wang--Applied Electricity —$5 00 


Bu Engineering Statistics- $7.00 


(Print) 
Name 


Ad 


Cit 
Ut 

Po-itior ri 
This offer applies to U. S. only. 
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ies that form 


rubber stator 


— 


Pump life increased 650% 
in Bendix Economat Washer 
with the versatile MOYNO' Pump! 


FACTS ABOUT 
THE MOYNO 


the world's simplest pump! 


Versatile — Pumps liquid, pastes, 
obrasive-laden slurries. Adapt- 
able to heavy industrial machinery 
or small drink dispensers, oil burn- 
ers, sprayers, etc. 

Positive Displacement 
Moynos are available to pull up 
to 29” of vacuum while discharg- 
ing under pressure. Big Moynos 
can deliver up to 250 gallons per 
minute. Pressures up to 600 psi 
can be obtained. Pump: in either 
direction! 

Gentle —No churning, foaming; 
won't break up semi-solids. One 
Moyno is actually pumping po- 
tato salad! 
Trouble-Free 
won't cavitate or vapor-lock. Just 


Self priming; 


one moving part—no valves to 
stick, no pistons to gum up. Low 
starting and running torque. 


An unusual application of interest to 
builders of products using pumps. 


Bendix Home Appliances’ answer for 
a lower-priced fully automatic washer 
was fewer moving parts...a flexible 
tub to contract and squeeze clothes dry. 
Problem: finding an air-water vacuum 
pump that would do the job. 

Bendix tested several different 
pumps, but none met specifications. 
The best averaged only 200 cycles be- 
fore lint, golf tees, buttons and similar 
foreign particles caused damage and 
clogging. 

But two years ago a completely dif- 
ferent pump was first used in produc- 
tion—-the R & M Moyno Pump. Spec- 
ifications required 27" minimum vac- 
uum for a new pump... Moynos pulled 
28". Specifications allowed a drop to 
26" after 1500 cycles... Moynos had 
virtually no drop. In short, Moynos 
clearly out-performed the other pumps 
tested, and lasted seven and a half times 
longer! Several Moynos still performed 


well after 3000 cycles . . . equivalent t 
10 years of normal washer operation. 

Service? With Moyno Pumys as 
standard equipment, pump service 
calls are practically non-existent. For- 
eign particles don’t cause trouble. Lint 
passes through the Moyno easily, with- 
out clogging. 


Moynos may help improve YOUR proauct! 


If you use pumps, find out about the 
Moyno—the world’s simplest pump! 
Your application needn't involve vac- 
uum; possibly you need non-pu!sating 
pressure. Nor must you take a “‘stand- 
ard" Moyno. If necessary, the prog- 
ressing-cavity principle can be adapted 
to your requirements, as it was so suc- 
cessfully to the Bendix Economat 
Washer. 
Get more facts! 

Returning the coupon below will bring 
you an interesting, factual bulletin on 
the Moyno Pump—and how it works. It 
costs nothing to find out if this problem 


solving pump can help you... mail the 
coupon today! 


Robbins & Myers, Inc., Pump Division, Springfield 99, O 


Gentlemen 


Please mail free copy of Bulletin 30-B cont 


ing details on construction and operation of Moyno Pumps 


Name 


Title 


JASN 


«ue» (2a 


Company 


Address 


Fractional & Integral h.p. — Electric 
Motors & Generators Fans 


Electric & Hand Moyno 
Hoists & Cranes Pumps 


Propellair Industrial 
Ventilating Equipment 
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W. welcome your pump problems and in- 
quiries. The answer to your problem may be 
in the files of our Engineering Department. For 
three generations, Brady has specialized in the 
design and manufacture of small Centrifugal 
Pumps . . . used as original equipment by 
leading manufacturers in Air Conditioning, Re- 
frigeration, Dairy, Machine Tool and many 
other Industries. 


Write, phone or wire 


/ CORPORATION 


1005 East 18th Street 


Muncie, Indiana 


INSTRUMENT 


BEEESEES 
FEER 
31331 


NE. BL 900-85-08 
3 HIF 


— — 
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Hi 
XL 


EE 
aj 
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ER 
> 


EE 
— 


Produced D 


and Verified 
by 


E exter MACHINE PRODUCT 
CHELSEA, MICH., Box 328 
Phone: Detroit WE. 3-1694—Chelsea 2-1791 


— g 
TEJ 
SEES 
mo — 


rj 
-EHIOTS 


= = 
ssE 
= 


HAVE YOU A CREATIVE 
BACKGROUND IN ROTARY 
AIR COMPRESSOR DESIGN? 


— if so, a key position—vwith unlim- 
ited opportunity—is waiting for you 
with a large, long-established mid- 
western manufacturer. The man we 
want should be thoroughly experi- 
enced in design and layout engineer- 
ing of rotary air compressors. Com- 
pany is located in a pleasant, medium- 
sized midwestern city with excellent 
school, church and recreational facil- 
ities. If you can qualify, send details 
to 


P-8916, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 
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Here's how MICRO-KLEAN | "xu avis 


FULL-FLOW 
halves your filter cartridge 


FILTRATION IN 
replacement costs SMALL SPACE 


Compact MICRO-KLEAN filter 
can be built-in 
or installed externally 


ITS GRADUATED DENSITY 
IN — 


More and more machinery 
builders are turning to Cuno 
MICRO-KLEAN filters to handle all 


INCREASES CAPACITY FOR DIRT | 1e ioci eno ln 
necessary to use bulky, compli- 


coca IN CARTRIDGE ae ol coolants or hydraulic 
ulds. 
ICRO-KLEAN is “‘all —— —a 
S : act structure of resin- 
DOUBLES THE EFFECTIVE impregnated fi 
CARTRIDGE LIFE. thats how... 


impregnated fibres. Because of its 
compactness, you get full-flow 
filtration in space which would 
limit ordinary filters to by-pass 
service. 

MICRO-KLEAN’s high porosity 
and low pressure drop permit this 
full-flow filtration on gravity, low 
pressure, or high pressure lines 


IT CUTS CARTRIDGE 
REPLACEMENT COSTS 2 loss in operating effi- 


IN HALF! Where streamlined appearance 
. is important, you can build this 
oer MR modern filter right into your 
equipment. Or you can get one in 
its own well-designed housing for 

external installation. 


Your customers will be glad to 
know that filter cartridge replace- 
ment costs are halved when 


In effect, every MICRO-KLEAN cartridge provides an MICRO-KLEANS are used. That's 


almost injinite series of screens, ranging from relatively 


coarse on the outside down to 10 microns in the center. 

Because of MICRO-KLEAN's graduated density, parti- 
cles are trapped throughout the entire depth of the filter 
element, giving it twice the effective life of ordinary 
filter cartridges. Thus cartridge replacement costs are 
cut in half. 


If you're looking for dependable, effective filtration 3 


at the lowest possible cost, Cuno's MICRO-KLEAN is your 
answer. You can get MICRO-KLEAN in densities of 10, 25, 
and 50 microns. M.3.D 


REMEMBER, IF YOU CAN PUMP IT, CUNO CAN FILTER IT 


AUTO-KLEAN (disc-type) > MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-weund) 
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because its graduated density-in- 
depth provides much greater ca- 
pacity for dirt accumulation 
within the cartridge, doubling the 
effective cartridge life. 

Send the coupon below for free 
bulletin. 


Cuno Engineering Corporation 
Dept.3015D South VineStreet, Meriden, Conn. 


Please send me information about MICRO- 


KLEAN for 


Company 


Address 





MORE WAYS TO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 


An integral washer 

v adds very little to the 

cost of an indented 

head part, and can 

save the st of a 

—S, washer o 
— 
— 
= 


` 


— A squarely 
sheared-off point 
costs less than a 
rounded or any 
other shape, and is 


CN just as effective for 
most purposes. 


An unthreaded 
area of less diameter 
than the thread 
crests costs less 
than having both 
of the same 


diameter — — — 


The lead of a 
rolled thread makes ot 


little difference to * 
the cost. But the 
pitch, if too great 


in ratio to the stock 
diameter, can raise 
the cost 


of this chart ore available on 
request for use in drafting and 
purchasing departments. 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


WRITE FOR 48 NORWOOD ST., TORRINGTON, CONN. 


OUR CATALOG 


436 


HEAT TREAT CO. 


The right COOLANT PUMP 
for each PURPOSE 


RUTHMAN 


GUSHER 
COOLANT PUMP 


This Marvel #24 Hack Saw 

s equipped with a Gusher Coolant Pump 

Photo Courtesy Armstrong-Blu 
There's a Gusher to fit almost any requirement as t 
type of intake, discharge, position on your machine, and 
pumping capacity. 
Choose between immersed type, outside mounted pipe 
connected, flange mounted with external or internal dis- 
charge in capacities up to 200 G.P.M., Motor (1/30 to 
2 HP). Also, shaft, and belt driven models are available. 
Write today. 


h 


THE RUTHMAN [MACHINERY C0. 


1818 Reading Road === Cincinnati, Ohio 


UGH ONE IN 


GOT A TO 
CONTACT SPARTA, speciatists IN TEFLON MOLDING 


METALLIC PART 


( yi TEFLON 


WALL 
THICKNESS 


P STOCK RODS 
ALSO X TUBING à 


SHEETS 


Above, some recent Teflon moldings by Sparta. Represented are 
Diaphragms, Special Washers, Discs, Seals and Cup Seals with 
difficult undercuts, varying wall thicknesses, other physicals 
formerly thought impossible to mold in Teflon. 

Perhaps YOU can improve products, processes and profits with 
Tefion MOLDED TO YOUR SPECIFICATIONS. Sparta 
offers painstaking cooperation, no obligation . . . just write or call 


PLASTICS DIVISION, 
SPARTA EAST SPARTA, OHIO 
PHONE EAST SPARTA 5651 


(CANTON, OHIO EXCHANGE) 
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“Thrifty citizens... 
with Savings Bonds... 


less likely to be taken in 


WS 


N 
Ñ 


by the false promises 


NN 
\ 


\ 


and ideologies of 


J 


M | Y | 


\ 


communist propagandists . . .” 


l 


"LUCIUS D. CLAY 


Chairman of the Board 


Continental Can Company 


*The regular purchase of Savings Bonds through the Payroll Savings Plan by 
millions of our citizens contributes importantly to the country's economic 
stability, the national defense effort, and to the financial independence of 
the individual. The thrifty, self-reliant citizen is one far less likely to be taken 
in by the false promises and ideologies which communist propagandists in- 


variably direct to the ‘have nots’.”” 


* To thousands of company executives, accountants, pay- 
roll department employees, PSP means Payroll Savings 
Plan, the simple payroll allotment operation through 


which employees make a monthly ‘investment in U. S. 
Savings Bonds. 


e To almost eight million employees of nearly 50,000 com- 
panies, PSP has a more intimate connotation. To them, 
PSP spells Personal Security Plan. 


è Multiply the persona! security of a siagle Payroll Saver 
by 45,000,000—the number of individuals who hold Sav- 
ings Bonds having a cash value of $49.5 billion—and you 


have economic stability that is the keystone of our national 
defense. 


* Thanks to the thousands of companies which offer their 
employees the Payroll Savings Plan, Bill Brown in the 
Machine Shop . 


. . Joe Green in the boiler room . . . and 
eight million more Browns and Greens can well turn a 


deaf ear to *. . . the false promises and ideologies . . ." of 
communist propagandists. Bill can see his new home taking 
shape in his growing stack of Savings Bonds . . . Joe sees 
each bond another step toward a college education for 
little Joe. . . and the “Old Timer,” who eats his lunch with 
Bill, talks of “sitting down pretty soon" because his Bonds 


will make a nice addition to his Social Security. 


* PSP holds still another benefit-this one for the em- 
ployer. Payroll Savers are conscientious workers. Statistics 
show that absenteeism goes down, production improves 


and accidents decrease as payroll participation goes up. 


¢ If employee participation in your Payroll Savings Plan 
is less than 50*t—or if your company does not have a 
Payroll Savings Plan — get in touch with Savings Bond 
Division, U. S. Treasury Department, Washington Building, 
Washington, D. C. Learn how easy it is to help vour coun- 


try, your employees and your company—through the PSP. 


The United States Government does not pay for this advertisement. It is donated by this publica- 
tion in cooperation with the Advertising Council and the Magazine Publishers of America. 


Product Engineering 
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Coc P >D) 


J 


McGRAW-HILL 


TECHNICAL WRITING 
SERVICE 


Writing 


Whether you need on instruction 
book or service manual to accompany 
your equipment written to govern- 
ment specifications . . . or product 
catalogs . . . or training booklets .. . 
or industrial literature . . . our writ- 
ing staff can do the job for you. It 
will do the research, planning, writ- 
ing, and organizing to satisfy your 
requirements. 


MEETS YOUR Illustrating 
'S p E cC S cw. For government publications or in- 


dustrial literature, our Art depart- 


[ EF ment can meet your specifications, or 

EV E RY T j M E t those of the government agency, for 

8 isometrics, exploded views, cutaway 
y views, retouched halftone copy, ren- 
y t e yar . dering, lettering, or any other type 

of art work. It can design to stand- 


ardized format or present industrial 
visuals of compelling appeal. 


Ni LI »|£€£ diting 
C The editors of our staff are thor- 


oughly familiar with government pub- 


lication specifications. In addition to 
being technical editors, they are also 
i experienced in rewriting and organ- 


izing rough manuscript, or in revising 
published material. Many have taught 
or have been trained in teaching and 
are, therefore, able to recommend or 
inject proper pedagogical presenta- 
tion of material. 


Printing 


Our printing, binding, and paper re- 
sources are among the best in the 
country. Every type of reproduction 
is available . . . offset, letterpress, 
multigraph, or even mimeograph. We 
can handle a complete printing job 


From oil seals and wicking to weatherstrip and noise or, in the case of offset, furnish repro 
dampeners, there is a grade of Felters Felt that can solve 4 when other facilities must be 
your specific engineering problem. 

For technical information about many of the usual Save money and time . . i let our staff 
and unusual jobs you can do with felt, write for a copy amm EE 
of the ‘‘Felters Design Book"’. It contains resentative to call. 
drawings, data and information to use when considering 
felt for any application. Technical Writing Service 


ine FELTERS | McGRAW-HILL BOOK C0., INC. 


Company 330 West 42 Street 
228 South Street, Boston 11, Mass. New York 36, N. Y. 


Z 2 || Tel. Teletype 
; S ! Color, thickness and consistency of Felters Felt are almost as varied | | LOngacre 4-3000 NY 1-1637 
as your imagination can make them. For the unusual in Felt, call Felters. | 
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TE 
X PUNCH PRESSES 
‘ave SPEED CASE Free 


* 


+ 


FA 
BE 
Machining Plate Steel 


Speed Case (X1515) low carbon, 
open hearth, steel plate has won 
the favor of numerous manufacturers 

of machine tools, because of its 
machinability, its ease of finishing 
and response to the various 
case hardening methods. 


Typical is Rotex Punch Co., 
Oakland, California, who adopted 
Speed Case for the die turret plate 
on their versatile presses. They report ease of machining, longer tool life 
and negligible distortion in heat treating. 


The die turret plate retains the dies which are readily removed and 
replaced. At a flick of the wrist a different size punch can be brought into 
position. The turret die plate is then rotated to desired position and locked 
in place. Rotex "Quick Change" Punch Presses 
are widely used in sheet metal, fiberboard, plastic and 
other fabricating plants. Punches and dies 
may be round, square or other shapes. Speed Case 
has ideal physical properties for this appli- 
cation. Perhaps it can save time and cut costs 
on your equipment. 


DISTRIBUTED BY SEND FOR THE FACTS! 


Brown-Waoles Co., Cambridge-Hortford- Auburn 
— Bridgeport Steel Co., Milford, Conn. — Beals, 
McCarthy & Rogers, Buffalo, N. Y. — Burger 
Iron Co., Akron, Ohio — Grommer, Dempsey & 
Hudson, Inc., Newark, N. J. — Eorle M. Jorgen- 
sen Co., los Angeles-Houston-Ockland-Dallas 
— Passaic County Steel Service, Inc., Paterson, 
N. J. — Peckover’s Ltd, Montreal-Toronto — 
Peninsular Steel Co., Detroit, Mich. — Pidgeon- 
Thomas Iron Co., Memphis, Tenn. — Horace T 
Potts Co., Philadelphia-Baltimore-York, Penna 


Produced by W. J. Holliday & Co., Inc., Speed 
Steel Plate Division, Hammond, Indiana 
Plants: Hammond and Indianapolis, Indiano. 
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MODEL CK 


Compact, self-priming, uni- 
directional. Spring-loaded 
packing. Direct drive or belted 
units. Capacities from 5 to 50 
g.p.m. Pressures to 400 p.s.i. 


1 MODELS 
7CK-8CK 


100 and 200 g.p.m. pumps with 
flanged ports at right angles. 
Pressures to 200 p.s.i. 


-— 
n 
MODEL CKB 
Same as Model CK, 


sizes ? to 6, with dependable 
Tuthill mechanical shaft seal. 


ue 
2 
MODEL RCK 


Includes Tuthill's exclusive automatic 
reversing feature which permits driv- 
ing pump in either direction without 
changing direction of flow or port 
positions. Available also with me- 
chanical seal as Model RCKB. 


GET THIS NEW 
TUTHILL CATALOG 
NO. 103 ON PUMPS 


FOR HIGH PRESSURE 


SERVICE 


This new guide gives you 
types and sizes of Tuthill 
High Pressure Pumps to 
meet any requirement for 
hydraulic service where the 
operating pressure does not 
exceed 400 p.s.1. Capacities 
range from 5 to 200 g.p.m. 
The following models 

are typical. 


Write for Tuthill 
Catalog No. 103 today. 


TUTHILL Pump COMPANY 


S DT TT a n Rotary Pumps since 1927 
9 East 95th Street, IST T 19, Illinois 


Canadian Affiliate: 


Ingersoll Machine & Tool Company, Ltd. 


Ingersoll, Ontario, Canada 


What do you 


know about the 


Moly-sultide 


ALITTLE DOES A LOT 


LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ingremarkable results 


in the shop and in 
the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
write for a free copy 
now. 


THE LUBRICANT OF MANY USES 


Moly-sulfide 


ALITTLE DOES A LOT 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City - 36 - N- Y- 


SEND FOR THIS FREE 
BOOKLET TODAY 
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For the long haul... Autocar relies on RB&W bolts 


Famous truck builder rates them best 
for ease of assembly and accessibility 


It’s been a long time since the Autocar people switched from riveted 
to bolt-and-nut construction. Here's how it happened: 
Two Autocar engineers took off on a coast-to-coast run to shake the 
bugs out of a new test model. Things went well until a riveted spring 
bracket broke. It took an entire day just to chisel through the rivets be- 
cause it was hard to get at the bracket. 
From that day on, it was accessible bolt-and-nut construction exclu- 
sively for all Autocar trucks. And Autocar standardized on RB&W bolts. 
One dividend from using these rugged bolts is that Autocar can specify 
higher-strength material than is practical for riveting. Furthermore, 
tests on structures like bridges show that rivets frequently loosen. This 
doesn't happen to bolts on Autocar frames. 
Where you want to join structural members firmly together so they'll 
stay together for good, high-strength bolting is often your best bet. FASTER FASTENING is achieved in the Autocar plant at 
As the leading manufacturer of all kinds of fasteners, we’re in the un- Ardmore, Pa., by using air tools like the one shown here 
usual position of always being able to recommend and supply the right to run up RB&W nuts on RB&W bolts on an ^:ocar 
ones for all your needs. Write to RUSSELL, BURDSALL & WARD BOLT AND truck frame. In addition to making tight, accessible joints, 
NUT COMPANY, Port Chester, N. Y. bolting effects substantial assembly savings. ai 


' * 
108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plants at: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL, LOS ANGELES, CALIF. Additional sales offices at: PHILADELPHIA, PITTSBURGH, 
E DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Sales agents at: PORTLAND, SEATTLE. Distributors from coast to coa.!. 
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There are good ideas 


for you in this re port 


on how to tackle 


the problem of . . . 


eee | MATERIALS 
Steen | SUBSTITUTION 


For Precision Electrical Parts — — 


tains the latest available data on 

To s : the serious problem of materials 

substitution. You will find this 24- 

Made of / Kel -F / page report an invaluable informa- 


tion source about: 





Nylon, or Polythene... | The short and long-range 


outlook in metal and non- 


SEND YOUR INQUIRIES TO GARLOCK | "ohm" 


Examples of what some big 
. . . | compani i i 
The Garlock Packing Company, manufacturers of mechanical pack- = : E x doing in 
ings since 1887, places at your disposal a completely-equipped, materials substitution 
modern plastics plant under expert technical supervision. Our com- Factors to concider when 
plete facilities enable us to mold, extrude, machine or otherwise 


fabricate (from powder) electrical parts to the same high quality substituting one material 
standards to which Garlock has rigidly adhered for over 65 years. for another 


Garlock, therefore, invites your inquiries on: How plastics can be used as 


1. Finished Electrical Parts—melded or machined—-of substitutes for strategic 
Teflon, Kel-F, Nylon or Polythene. materials 


2. Teflon Tape—Electrical grade—pretested for dielec- Specific data on substitutes 
tric fault (maximum 85 per 100 feet of 0.005” tape). for steel and other critical 


SHEETS, TUBES, SLEEVES AND OTHER SHAPES metals 
AVAILABLE IN TEFLON OR KEL-F 


For fabricators of finished parts, Garlock can furnish Teflon and Kel-F 
in sheets, tubes, sleeves and a wide variety of other shapes. Teflon 
sheets ¢an be supplied in sizes as large as 48” square; Kel-F sheets 
and discs as large as 48” diameter. Š 
Mail Your Inquiries to Dept. 34, Palmyra, N. Y., or contact one of our Copies available at 35 cents each. 
branch offices shown below and a Garlock representative will call. 


New developments in metals 
and how industry plans to 
use them 


READER SERVICE DEPARTMENT 
THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Branch Offices: Baltimore, Birmingham, Boston, Buffalo, Chicago, Cincinnati, Cleve- A 
land, Denver, Detroit, Houston, Los Angeles, New Orleans, New York City, Phila- / 
delphia, Pittsburgh, Portland (Ore.), Salt Lake City, San Francisco, St. Louis, 


Seattle, Spokane, Tulsa. E A^ Prod uct 
In Canada: The Garlock Packing Co. of Canada Lid., Toronto, Ont. à 
Branch Offices: Calgary, Hamilton, Montreal, Vancouver, Winnipeg : 
Engineeri 
MANUFACTURERS OF 


4 
*du Pont's trademark for its tetrafluorethylene resin — J p 
i McGraw-Hill Building 
MECHANICAL PACKINGS 
| a 
ae 


{Registered trademark for M. W. Kellogg Company's trifluorochloroethylene polymers 
New York 36, N. Y. 


SINCE 1887 
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| COMPOSITION 
SEALED 


"1600" Series Low Cost Precision Radial Bearings ond "3000" Series Unground "Precision 
Type" Radials, Metal Shielded or Open, or with Composition Seals, Inch Sizes. Also "C" 
Series Precision Radial Bearings Metol Shielded or Open in established Light Duty Inch 
Standard Sizes. All Solid Inner and Outer Race Type with Retainer, as illustrated. 


"FR" Series Flat Race Ground 
Thrust with Solid Brass Ball 
Retainer, Inch Sizes. 


"400" Series Unground Deep 
Groove Radiol, Full Ball Type, 
Soft Outer Band, Inch Sizes. 


STANDARD 


SERIES 7500 
DOUBLE 
SEALED 


Ground Thrusts, Series “1000”, 

'1100", "2600" and “2700”, 
with Retainer, Inch and 
Metric Sizes. 


"1200" Series, Similarto "400" 
Series Except Double Row. 


and SPECIAL BALL BEARING 


ALSO 


LACAL 
SEMI-PRECISION 
AND 
UNGROUND 


"Flanged" Series, Similar to 
"400" Series Except Outer 
Band Flanged. 


BALL BEARING 
SHEAVES, WHEELS 


SERIES 7600 
DOUBLE 
SEALED 


“7500” Series and “7600” Series Precision Radial Bearings 
with Labyrinth Composition Seals. Solid Inner and Outer 
Race Type with Retainer, Inch Sizes. 


NICE BALL BE 


NICETOWN:PHILAD 


"os 
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TROLLEY WHEELS 


"500" Series Unground Radial 
and Thrust, Full Ball Type, 
Pressed Cone, Soft Outer 
Band, Inch Sizes. 


' Series, similar to 
Series except Solid 


"600" Series and Automo- 
tive “Steering Knuckle” Self- 
contained Unground Thrusts, 
Full Ball Type, Soft Outer 
Band, Inch Sizes. 


"Clutch Release" Bearings, 
Angular Contact and Thrust 
Types, for Automobile, Truck, 
Bus, Tractor, Farm Machinery 
and Industrial Applications. 


$ SINCE 1902 


"F100" Series Flange Mounted Self-aligning Radiol Beor- 
ings designed for easy application to Machine Frames. 
Solid Inner and Ovter Race Type with Retainer, Labyrinth 

Composition Seals, Two Locking Set Screws. Popular 


Inch Shaft Sizes. 


Low 





for the popular new 


VEEDX 


antenna rotator is 


a LOYD SCRUGGS motor... 
tailor-built for the job! 


The advanced styling and precision design of the rugged 
VEE-D-X rotator . . . most outstanding on the market 
...demanded the utmost in motor performance. To 
meet the exacting requirements of LaPointe Electronics, 
Inc., Scruggs designed this low-voltage AC reversible 
capacitor-type motor. 


Take a tip from VEE-D-X... 


and other leading manufacturers. Get the Inside Story 
on Scruggs Motors... and learn how we can help you 
develop better products. We will build a motor to fit 
your specific requirements without obligation. For 
comp:ete information write the Loyd Scruggs Co., 
1022 N. 6th St., St. Louis 1, Mo. 


You can stake your reputation on SCRUGGS MOTORS 
Also manufacturers of shaded pole, DC, and AC-DC motors. 


SO COMPANY 
A Dozey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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DIE CAST 
GEARS ⸗ 
PINIONS 


— 1 Us 9 MP s y 

DIE CAST IN ONE PIECE! 

. 
Gries eliminates costly manufacturing and assembly of 2 to 4 seporcte 
ports . . . and the savinas are all yours! Independent tests prove zinc 
alloy gears wear well, as they are to some degree self-lubricoting. 
Integral one-piece assemblies can be made with shafts as well as center 
holes; ALL parts are produced to individual specifications. Gears ovoi!- 
able up to 1 5/16" outside diameter by 1/16" face width; wider foces 
os diameter decreases. Many gears, pinions, and combinations con be 


furnished without tooling charges from stock dies; there is a nominal 
charge for extra close precision requirements, and special designs. 


Write TODAY for information about Gries standard components. 
Send specifications for prompt estimates. 


America’s Foremost Producer of Tiny Zinc Castings em 


GRIES REPRODUCER CORP. 


159 Beechwood Ave., New Rochelle, N. Y. 
Phone: NEw Rochelle 3-8600 


“A secure future, exceptional opportunities for advancement, 
and a high starting salary await you at FAIRCHILD, if you are 
one of the men we are looking for. We have openings right 
now for qualified engineers and designers in all phases of 
aircraft manufacturing; we need top-notch men to help us in 
our long-range military program: turning out the famous 
C-119 for the U.S. Air Forces. 

*FamcurLp provides paid vacations and liberal health and 
life insurance coverage. We work a 5-day, 40-hour week. 

“If you feel you are one of the men we are looking for, 
write me. Your inquiry will be held in strictest confidence, 


of course." Wa 7A Tye bey 


* Walter Tydon, widely known aviation engineer and aircraft designer 
and veteran of 25 years in aviation, is Chief Engineer of Fairchild's 
Aircraft Division. 


ERCINE AND AIRPLANE CORPORATION 


Ae FAIRCHILD Aon Down 


HAGERSTOWN, MARYLAND , 
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could see the corpsman 
The 


blood plasma was running 


kneeling over me. 


down through a tube into 
my arm and he said 
evervthing was going to be 


O.K. 


an enemy mine field in Seoul 


| was walking across 


when one exploded and a 
piece of shrapnel caught me 
in the leg. 


* *Got enough of that stuff?’ 
I asked him, pointing to 

the blood. never 
have enough,” he said, ‘but 
you can thank somebody 


| guess we 


for this pint.’ 


“How do vou thank 

for blood? For 
saving your life? When I got 
back home, | discovered the 
answer at my local blood 
donor center. 


‘somebody’ 


I here's only 
one way to say thanks— 
by giving some of your 
own blood.” 


al 


Yes, 


for all kinds of reasons. 


can be sure of 


Wares 


Business Executives! 


Ll. 
: WV Check These Questions! 


If you can answer **yes' 
of them, you—and your com- 
pany—are doing a needed job 
for the National Blood Program. 


' to most 


[ Have you given your em- 
| a time off to make 
a lood donations? 

Do you have a Blood Do- 
nor Honor Roll in your 
company ? 


E , 


all kinds of people give blood— 
But whatever 
your reason for giving blood, this you 


': Whether your blood 


Have you set up a list of 


volunteers so that effi- 
cient plans can be made 
for scheduling donors? 


Have you arranged to have 
a Bloodmobile make regu- 
lar visits? 


Has your management en- 
dorsed the local Blood 
Donor Program? 


Have you informed em- 
ployees of your company’s 
plan of co-operation? 


goes to a combat area, a local hospital, 
or for Civil Defense needs 


this price- 


less, painless gift will some day save an 
American life! 


Was this information 
given through Plant Bul- 
letin or House Magazine? 


Has your company given 
any recognition to donors? 


llave you conducted a 
Donor Pledge Campaign 
in your company ? 


Remember, as long as a single 
pint of blood may mean the dif- 
ference between life and death 
for any American . . 
for blood is urgent! 


. the need 


Give Blood Now— Call Your Red Cross Today! 


National Blood Program 
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PRESSURE 


INSTRUMENTS 


G. M. GIANNINI & CO., INC. * PASADENA 15, CALIF. * EAST ORANGE, NEW JERSEY 
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Giannini instruments for low pressure 
measurement and control utilize preci- 
sion potentiometer elements to translate 
pressure signals into proportional elec- 
trical signals (20-50 volts) requiring 
little or no amplification. Models are 
available with single or multiple out- 
puts and can be linear with airspeed, 
altitude, pressure, or to natural or em- 
pirical functions. W Over twenty separate 
and distinct types of proven capsule- 
powered transducers and switches are 
obtainable for applications requiring 
precise measurements of absolute, 
differential, or gage pressures, in 
ranges from +0.5 psi diff. to 0-150 psi. 
B Instruments are available to operate 
under either normal military environ- 
mental conditions or under conditions of 
high acceleration, severe shock, and ex- 
treme vibration. G. M. Giannini & Co. Inc. 
also manufactures a complete line of high 
pressure rumes. Write for catalog. 


con Sine RE d ditt., gage. . -. 


63 in. dia. x 3 in. weight 15 5 9t max. 


MODEL 45177 
Up to 4 outputs and inputs in ranges 0-1 to 0-150 
psi abs, diff, or gage. (Set of 2 model 45176). 


MODEL 45154 


Ranges 0-5 to 0-30 psi abs. Size 2.25 in. dia. 
x 2.48 in. weight 8 oz. max. 


& MODEL 45172 


Ranges 0-10 to 0-30 psi abs, diff. or gage. Size 
2.19 in. x 2.83 in, weight 15 oz. max. 


| How to 

Boost Sales 
Through 
Better Product 
Identification 


8 pages — 25 cents a copy 


Because even the best and most 
attractive product will sell better 
when it is attractively and eye- 
catchingly labeled, design en- 
gineers are increasingly aware 
ef the importance of attractive 
nameplates escutcheons, and in- 
struction plates. All can be ac- 
centuated by proper treatment 
to give your product increased 
brand recognition and sales ap- 


This comprehensive report on 
contemporary methods and proc- 
esses for better product iden- 
tification, “Identifying Your 
Product,” is one of Product En- 
gineering’s series of full-color 
articles covering product im- 
provement through better sur- 
face appearance, protection, and 
identification. 

Copies of other reports in this 
series are also available. 


WHICH COATING FOR GRAY IRON? 

8 pages — 25 cents a copy 
ELECTROLYTIC 
AND CHEMICAL COATINGS 

8 pages — 25 cents a copy 
TEXTURED ORGANIC COATINGS 

8 pages — 25 cents a copy 
HOW TO PLAN PRODUCT COLORS 

8 pages — 20 cents a copy 
PORCELAIN ENAMEL COATINGS 

8 pages — 20 cents a copy 
FINISHES FOR ALUMINUM 
PRODUCTS 

8 pages — 20 cents a copy 
SELECTING ORGANIC 
COATINGS FOR METAL PRODUCTS 

| 





8 pages — 15 cents a copy 
PHOSPHATE COATINGS 
FOR MILITARY PRODUCTS 


8 pages — 25 cents a copy 
WRITE TO READER SERVICE DEPARTMENT: 


Product 


Engineering 


McGraw-Hill Building, 
| New York * K. Y. | 
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Millions of tiny glass fibers, smaller than human hair, are collected into 
lightweight Super-Fine blankets in rolls up to 72’ wide, 200’ long, 
at the Fiber:Glass Division of Libbey : Owens: Ford Glass Company. 


Glass blankets remove design 
restrictionsofold-typeinsulation 


Product design is no longer re- 
stricted by heavy, space-con- 
suming features of old-type in- 
sulation. 

Now designers streamline 
products for new efficiency, new 
compactness and, at the same 
time, slash production costs by 
using L-O-F Super-Fine, sound 
and thermal insulation. 

L:O-F Super:Fine is superior 
insulation in its resistance to heat 
flow, increases efficiency of heat- 
ing and refrigeration units. The 
same insulating efficiency is often 
obtained with less thickness of 
Super: Fine than with many other 
materials, expanding cubic capac- 


ity of units or decreasing over-all 
size. 

The insulation is extremely 
lightweight. One sq. ft. of Super 
Fine of .75-pound density weighs 
only one ounce. And weight for 
weight, it costs no more than old 
types of insulation. 

Super:Fine has excellent sound- 
absorbing properties, especially in 
the middle- to high-frequency 
range. Combined with other 
unique qualities, exclusive with 
this inorganic insulation, Super: 
Fine is ideal for countless appli- 
cations. The fine glass fibers will 
not burn, absorb moisture, mil- 
dew or rot. 


FIBER: GLASS 


LIBBEY -OWENS -FORD GLASS COMPANY 


FIBER: GLASS DIVISION 
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NEWS ABOUT 
L-O-F 
SUPER: FINE 


L-O-F Super-Fine insulation bene- 
fits many products. In automobiles, 
Super-Fine is used under hood, 
muffles airborne noise in the high- 
frequency range. Super:Fine is also 
used in the dash, roof, front quarter, 
fire wall, trunk and package tray. 
Standard Super:Fine may be used 
for temperature ranges from sub- 
zero to 450 F., or higher with a 
special binder. 


Space-saving properties of Super: 
Fine open up new design »oesibili- 
ties for the refrigeration field. Thin- 
ner-wall construction with Super: 
Fine means inside cubic capacity of 
units can be increased, or over-all 
dimensions decreased. 


FREE! Send for free booklet ''Possi- 
bilities Unlimited.” Tells how Super: 
Fine can profit you. Write Fiber: 
Glass Division, Libbey-Owens: Ford 
Glass Company, 493 Wayne Bldg., 
Toledo 3, Ohio. 





WANT MORE 


INFORMATION 


about 
BLUE DEVIL PARTS 


SOCKET SCREW PRODUCTS 


Key to the growing demand MATERIA LS 
for these precision made Blue Devil 
fasteners is the strong emphasis SU B-ASSEM B LIES 


we place on design — modern, or 
functional, right for every require- 


ment. They belong in your FIN ISH ES ? 


design picture, too! 


Chances are you will always 
CAP SCREWS 


“Diagonal Knurled” heads (for 42” find in Product Engineer- 
diameter and smaller) assure better, 
faster hand assembly. Class 3 fit. - 


ing’s “New Catalogs and 
Bulletins” insert several 
listings offering literature 
which will supplement the 
articles and advertisements 
which are of greatest inter- 


est to you. 


So, each month, be sure to 
check through the “New 
Catalogs and Bulletins” 


and send us your requests. 


(iiti 


Without cost to you, we'll 


SET SCREWS No protrudi it thet the manuf 
^ i 
Supplied with ve redes see to it that e manuiac 


round D e n aaar. aa d P 
di exce . 
TERNI meet aa turers concerned receive 
length -— or close tolerance, 
STRIPPER BOLTS with countersink e * your requests promptly. 
Accuratel amper proof; s 
body Latter, stripping elimi- 
mit tightening 
m 
flush to shoulder 


Stronger, more : f | e 
durable. 


Product 
Engineering 


330 W. 42ND STREET 


6504 Avondale Avenue * Chicago 3!, Illinois New YORK 36, N. Y. 


SOLD ONLY THROUGH AUTHORIZED INDUSTRIAL DISTRIBUTORS 
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CLASSIFIED Ky EA R e — a I G HW T S I C J | ©, N ADVERTISING 


EMPLOYMENT BUSINESS 





UNDISPLAYED RATE 


$1.50 per line, minimum 3 lines. To figure ad- 
vance payment, count 5 average words as a 
line. 
(See 7 on Box Numbers.) 

POSITION WANTED & INDIVIDUAL SELL- 
ING OPPORTUNITY WANTED undisplayed ad- 
vertising rate is one-half of above rate, payable 
in advance. 


PROPOSALS $1.50 a line an insertion. 






PRODUCT DESIGNERS 
DRAFTSMEN 


ationally prominent manufacturer 
icainery used in mining, crushing, cement and 
processing industries, located Midwest, has 
“nt opportunities for g~ hanical Design En 
&aeers and Draftsmen for research and develop 
at and new product ass Liberal emplovee 
plus exceptionally fine working conditions 
ani opportunity for future. Write., stating experi- 
* present employment, personal data and sal 
Replies confidential 





of heavy 















a *xpected 






P-8785, Product Engineering 
25 N. Michigan Ave., Chicago 11, IIl. 


WANTED—DESIGN ENGINEER 


Familiar with time and electrical control de- 
vices to help develop new controls in the clock 
mechanism—electrical switching fields applied 
to small household appliances. For the man 
with sound ideas in this field we offer a key 
emoloyment opportunity with profit sharing 
arrangement in a well established but ex- 
pa^d:ng organization. 


AUTOMATIC CONTROLS CORPORATION 


Ann Arbor Michigan 





ASST. CHIEF ENGINEER 


SALARY START TO $8400 
Mig. of home appliances (650 Employees) 
seeks a research and development M.E. 
with good potential. 


Ask for Ray Edwards 
O'SHEA EMPLOYMENT SYSTEM 


‘America's Larg 


64 E. Jackson, Chicago, Ili. Tel. —WAbash 2-1884 





Your Inquiry 
Will Have Special Value 


if you mention that it is in 
response to advertising in 
this Adver- 


tisers value such acknowl- 


publication. 


edgments highly; so does 
the publisher. You benefit 
—as a reader—in the en- 
larged future service such 
acknowledgments help to 
make possible. 


Pri 


ct Engineering 





SEND NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42nd St., 





OPPORTUNITIES 


INFORMATION 


BOX NUMBERS care publication count os ! 
line additional in undisp advertisements 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions 
of undisplayed ads (not including proposals.) 


EQUIPMENT WANTED OR FOR SALE Adver- 
tisements acceptable only in Displayed Style. 


N. Y. 36, N. Y., 


















REPLIES Bor No Addresas ofice nearest you 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 


SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 





MACHINE DESIGNERS and Mechanical 
Draftsmen for levelopment and ir 
provement o ed medium weight auto 
matic machiner fo a wide variety f wood 
| paper and pulp products. Packaging or papet 
converting experience desirable but not neces 
sary Permanent. Salary commensurate with 
experience The Diamond Match Company 
Engineering & Mechanical Development De 


partment, Barberton, Ohio. 

PUMP ENGINEER, experience on centrifugal 
pump design preferred. An excellent oppor 

tunity for a qualified man with a progressive 

Midwest company. Write to Construction Ma 

chinery Company, Post Office Box 120, Water- 

loo, lowa 





OPPORTUNITY PERMANENT position ex 


panding professional duties for experienced 
Patent Lawyer between thirty five and forty 
five in Washington, D. C. office, old established 
Patent Law Firm. Patent application interfer- 
ence and litigation experience with Patent Of 
fice and Government Departments preferred 
must be member Bar and have Electrical or 
Mechanical Engineering Degree. State details, 
experience and education, P-8733, Product En 


gineering 


EMPLOYMENT SERVICE 


SAL — ee $3,000-$25,000 _ This 

confidential service 'stablished 192 s 
geared to needs of a eh grade men who sock a 
change of connection under conditions assuring 
if employed, full protection to present position 
Send name and address only for details. Per 
sonal consultation invited Jira Thayer Jen 
nings, Dept. H, 241, Orange St New Haven 
Conn 

POSITION WANTED 

MECHANICAL ENGINEER—37, M.E.; 16 years 

experience includes practical machine shop 
design and product development, (heavy ma 
chinery machine tools, special Machinery) 
supervision, plant engineering. Desire position 
in supervisory capacity. PW-9028, Product En- 


gineering 


AVAILABLE 
CHIEF DESIGNER 


Twenty-five years experience. Successful household 


appliances. industrial electro-mechanical devices, 

aircraft actuators, synchros, servo motors. Adminis- 
trative ability 

PW.8990, Product 

520 N. Michigan Ave 


Engineeri 
, Chicago 1 





















PRODUCT WANTED 


A product that will utilize the 
facilities of a machine shop with 
diversified equipment. Willing to 
purchase outright or manufacture 
on a royalty basis. 


COLUMBUS ENGINEERING C0. 


480 W. Broad St. Columbus 8, Ohio 




































Additional Position Vacant Advertising on the following page 
September, 1953 


EQUIPMENT—USED or RESALE 





DISPLAYED RATES 
The advertising rate is $12.60 per inch for 
all advertising appearing on other than o 
contract basis Contract rates quoted on 
request. 

AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columas—30 inches 
—to a page. P.E 


for October issue closing September 18th 








— 


Cessna 


ENGINEERING 
OPPORTUNITIES 


with world’s leading producer of 
light commercial airplanes 











































for 












* Design Engineers 
* Design Draftsmen 


Research Engineers 













Send Resume to 


CESSNA AIRCRAFT CO. 
ENGINEERING PERSONNEL 
WICHITA, KANSAS 






















MACHINE DESIGNERS 


Research and engineering division located out- 
lying section of Los Angeles requires the 
services of three top men in the field of 
machine designing who have experience in 
paper converting equipment or other fully 
automatic precision machinery. Must be able 


to work with minimum supervision. This is a 
nation-wide multi-plant manufacturer of paper 
containers and can offer permanent position, 
pleasant working environment, to only excep- 


tional men who qualify 
record of past 
education 


Send us complete 
experience, earnings and 


P-8795, Pro 
^ N. Mic? 


luct Engineering 
Ave., Chicago 11, Il 


gan 





PRODUCTION EXECUTIVE 
WANTED 


Man experienced in production of sintered 
metal powder parts to take charge of 
production. Must be capable of develop- 
ing an efficient powder metal fabricating 
operation. Prefer one with experience in 
bearings and structural parts. Must be 


willing to relocate. Address your reply to 





P-8709, Product 
520 N. Micl 


Engineering 


gan Ave, Chicago 11, Il! 
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SEARCHLIGHT SECTION 


THE NATIONAL CASH REGISTER COMPANY, Dayton 9, 


WANTED! 


NATIONAL SALES 
ORGANIZATION 
TO REPRESENT US! 


We have built $300,000 worth 
per year of our two smaller 
sizes of Patented Boiler Return 
Systems. 


We have since added Gas and 
Oil Burners, Water Heaters, 
Boilers, Heat Exchangers (elec- 
tronic scanner combustion con- 
trols) and Larger Return Sys- 
tems. 


We own at least one patent on 
each unit and have six other 
patents pending. 

We need an ACTIVE SALES 
ORGANIZATION to maintain 


a SALES VOLUME on our 
equipment. 


Write 
RW-9009, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 


CONTRACT 
WORK 


"HT 
D sap 


CASTINGS LAST! 


Centrifugally Spun Castings offer 

greater resistance to wear, fatigue, 

_ Shock and abrasion than ordinary 
static types. 


@ Investigate—request 
booklet! American 
Non-Gran Bronze Co., 


Products to Order 


EASTERN 
Machine Screw Corp. 
12-32 Barcia: $t" 
New Haven, Conn. 
Makers of M & G 
Die Heads 


electrical engineers 
mechanical engineers 


mechanical designers 


in the field of electronic 
computers and associated 
equipment for use in busi- 
ness machines. 


Write, giving education 
and experience to Employ- 
ment Manager. 


Reply to Department E. 


Ohio 


PROFESSIONAL 


GREEN AND SIMES 


CONSULTING BNGINBERS—INDUSTRIAL 
SPECIALISTS 
New products designed and developed 
Present products redesigned for future markets 
— — and administrative metheds simpli- 


Hotel Mariemont Building Cincinnati 37, Ohio 


GEORGE H. KENDALL 


Consulting Mechanical Engineers 
tudies: Process or Product 

Redesign Existing Products for Greater Profit, 
Trouble Shooting Production, Design, Cost Probleme, 
Specialist Automatic Machinery, Process, Controis, 
New Developments, Patent Studies, | 

New Products & Process Engineering Stadies 
P. 0. Box 3 Tel. Darien 5 1504 
Noroton Heights 3 Offices Darien, Connecticut 


NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MBOHANIVAL PEROTRNCAL 
METALLURGICAL ENGINBE. 
ANALYTICAL CHBSMIRTB, PHYBICISTB, X-RAY 
Analysis, Tests of all Materials and Products, Plan’ 


Litigation and Process Engineering and Des 
80 Washingwr 8t. New York City 6, 


SKINNER, ¢ ARLAN AND IRELAND, INC. 


Consulting Eng:reers 


Speciaiizing in Magretic Materials «nd 
Their Applicetion 


Office and Laborstory Indianapolis T, Indians 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


MATERIALS 
Adhesives 


Aluminum Alloys. .36, 51, 56, Insert 


between pp 64 & 65, 293, 398-399 
Bimetal 


Carbon 

Carbon Graphite....18-19, 82 
Ceramics 

Chemicals 

Copper Alloys 


Friction Materials. ..22-23, 103, 
Glass 


ing p 300, 420 
Leather 2nd Cover, 266 
Lubricants 8, 306 
Magnesium Alloys..insert between 
p , 114 
Manganese Alloys 36, 396 
Molybdenum Alloys . 
Nickel Alloys 


Plastics..39, 53, 54, 102, 111, 
262, 268, 309, 330, 336, 


395, 
Plastics, Laminated 


Platinum Alloys 

Porcelain Insert facing p 

Powdered Metals...18.19, 82, 
248, 254, 275, 340-341, 


23 

Rubber & Synthetics..2nd Cover, 
39, 53, 60, 65, 72-73, 75, 79, 260 
262, 268, 318, 423 
Silicones....72-73, Insert between 


Silver Alloys 
Stainless Steel. .58, 69, 231, Insert 
between pp 268 & 269, Insert 
facing p 316, 409, 431 
Steel...32, 69, Insert between pp 
268 & 269, Insert facing p 300 
04, 439 
Steel, Coated 2 
Titanium Alloys 
Tool Steel 


51, 69, Insert between 

pp 268 & 269, 323, 340-341 

404, 417 

Bushings 417, 426 
Castings... .15, between 
pp 64 & 65, 251, 278, 
312, 327, 340-341, 387, 


Die Castings..12, 94, 112. 
Insert facing p 
Extrusions 

Forgings Insert between 
pp 64 & 65, 229, 293, 340-341 
344, 387, 396, 414. 429 
Metal Powder Parts. .18-19, 22-23 
82, 229, 245, 254, 275, 340-341 
354, 426 
Plates.....Insert between pp 64 
& 65, Insert between pp 268 
& 269, 340-341, 439 
Rods. ..233, 281, 293, 316, 340-341 
Shapes. .32, 56, 233, Insert between 
pp 268 & 269, 340-341 
Sheets... .56, 231, Insert between 
pp 268 & 269, 281, 340-341, 423 
Stampings..276, 300, 324 365, 410 
Strips..231. Insert between pp 268 
& 269, Insert facing p 300, 
316, 423 
Tubina....56. 58, Insert between 
64 & 65, 69, 76, 233. 256, Insert 
between pp 268 & 269, 281, 289 
316, 333, 340-341, 348, 385, 423 
Weldments 294 
96, 257, Insert between 
pp 268 & 269 


(Continued on Page 452) 
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the world’s 
finest optical 
parts for 


your design 


Order with confidence... from a catalog stock of lenses, 
prisms, reflectors and other optical parts, made to the highest 
precision standards of the optical industry. 


Plano-Convex Lenses 
(Centered ) 


Double-Convex Lenses 
Double-Concave Lenses 
Plano-Cylinder Lenses 
Positive Meniscus Lenses 
Negative Meniscus Lenses 
Projection Condensers 
Achromatic Lenses 


Crown Glass Wedge 
Type Prisms 


Equilateral 60° Prisms 


Right Angle Prisms 


First Surface Reflectors 
—Plane 


Second Surface Reflectors 
— Plane 


Second Surface Reflectors 
—Concave Spherical 


Parabolic Reflectors 
Cylindrical Strip Lenses 
Ground Glasses 

Heat Absorbing Glass 
Retardation Plates 


WRITE for catalog, and for information 
on special orders. Bausch & Lomb Optical 
Co., 66821 St. Paul St., Rochester 2, N. Y. 


BAUSCH & LOMB 


\8/ Optical Parts 





“PRESSURE SENSITIVE ADHESIVE COATING 


MADE 


won't stick 


A new kind of cushioning tape or chock 
lining makes it possible for you to pack 
freshly painted units after only a mini- 
mum drying time. It’s Armstrong’s new 
RK-375 Tape. 

This thick, resilient, cork;and-rubber 
tape has a specially treated surface that 
keeps it from marking paint. In addition, 
its treated surface won't cause corrosion 
or stain paint or enamel. This makes 
RK-375 Tape excellent for shipping finely 
machined parts and white goods. 

A pressure-sensitive adhesive backing 
lets vou apply RK-375 Tape quickly and 
easily. You just peel off the protective 
hollands cloth and press the tape into 
place. There's no need for tacks or sta- 
ples. RK-375 sticks to almost any clean, 
dry surface. It's available also without 
the adhesive backing. 

RK-375 comes in rolls, die-cut shapes. 
cut strips, or sheets, in thicknesses up to 
V4". For samples, write on your letter- 
head to Armstrong Cork Com- 
panv, Industrial Division, 7409 


Irvin Street, 


Lancaster, Penna. 


ORK-AND-RUBBER 


TO MEET MIL-C-17539 


New packing cushion 
to paint 


e Won't stain 


* Won't corrode 
metal 


© Won’t mark 
su rfaces 


e Resists 
mold damage 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
* 
(Continued from Page 451) 


FINISHES 


Galvanizing 

Metal Spraying 
Non-Metallic 
Paints & Lacquers 
Plating 

Rust Proofing 


Sealants 


MECHANICAL PARTS 


Abrasives 

Accumulators 

Adhesives 

Air Motors 

Axles 

Bearings, Ball, Roller 
Needle. 4th Cover, 28-29, 
46, 64, 71, 86-87, 106, 128, 

237, 259, 


Bearings, “‘Oil-less’’ 18-19, 82, 
404 


Bearings, Sleeve....18-19, 82, 

404, 417, c 426, 

Bellows 90, 

22-22, ae "88,88, 

, 

Bolts, Nuts, Screws & Rivets 

30-31, 37, 40, 59, 61, 126, 204, 

249, 255, 274, 320, 322, 367, 

396, 412, 419, 436, 441, 

Brushes 

Bushings & Grommets.... 


Carburetors 
Chains 


Clamps 
Clutches.... 
Collars 
Compressors 
qu 
Contrcis.. 
Counters .. 
Couplings, Flexible...26-27, 84- Bs 
314, 458 
Couplings, Hose & Tube. .361, 377 
Dampers 250 
Drives...104-105, 264- 22 298, 376 
387, 410, 458 
Engines 12, 62, 280, 321. 422 
Fasteners. ;30-31, 39, 37, 40, 33 
51, 59, 61, Insert between pp 64 
& '65, 126, 204, 215, 249, 255, 274 
320, 332, 367, 391, 396, 412, 
426, 428, 436, 441, 
Filters 299, 318, 364, 406, 
Flexible Joints 
Floats 
Gages & Instruments 
Gears. .6. 67. 77, 83, 122, 264- 
269, 318, 326, Insert facing 
p 332, 369, 387, 394, 400, 415 
418, 428, 434 
Handles 322 
Hose. .22-23, 124, 374, 377, 384, 424 
Hydraulic & Pneumatic Equip- 
ment..1, 90, 279, 297, 300, 306 
315, 318. 331. 334. 337. 341. 363 
364, 377, 386, 396, 2 407 
, 456 
Insulation , 447 
Joints á è i) 
Lubricatin quipmen e 
» 18, 397 
Mountings 26.27, 84.85, 250 
Materials Handling 
Name Plates 
Packinas, Gaskets & Seals 
2nd Cover, 18-19. 22-23. 50, 
66, 79. 82, 90, 115, 243. 253, 
266, 283, 291, 330, 339, 350, 
‘361, 423. 426, 442. 
Photographic Equipment 


, Insert between 

po 268 & 269 

Power Units....63, 279, 297, 300 

334. 337. 347. . 413 

Pumps. ..38, 272, 292, 297, : 334 

337, 341, 350, 366, 386. . 397 
402, 407, 413, 415, 428, 


Pegulators 

Rings..18-19, 57, 82, 115, 

Riveting Machines 

Screw Machine Parts. .!nsert 
tween po 64 & 65, 273, 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Shafting, Flexible ..398, 
Sheaves & Pulieys 26-21, 
Speed Reducers & Motor Re- 
ducers...3rd Cover, 34, 77, 
104-105, 122, 221, 241, 326, 
358, 369, 375, 388-389, 393, 
Spindles 


Sprockets 
Strainers 


Thermostats 
Tractors .. 
Transmissions 


Universal Joints 
Valves & Fittings.. , 
276, 297, 313, Sis! 322. 334, 
386, 396, 408, 413, 
Vibration Dampers 
Washers .245, 275, 276, 
404, 


Wire Cloth .62, 310, 


ELECTRICAL PARTS 
Brakes .... — O 
Brushes e 18-19, 82, 426 
Clutches vs. MED 
QUEE s i 424 
Connecto.s ; .4, ' 285. 325 
Contacts .36, 254, 355, 372-373 
402, 416 
Controls & Control Equipment 
24-25, insert between pp 32 
& , 43, 47, 55, 95, 98-99 
108-109, 258, 280 Insert between 
pp 284 & 285, 286, 288, 298, 305 
320, 322, 338, 353, 356-357, 
Insert between pp 364 & 365 
372-373, 376, 379, 388-389, 402 
408, 411, € 425, 446 
Drives T , 388-389 
Electronic Equipment . 1285, 319 
, 446 
Extruded Plastics x 219 
Fans & Blowers. , 433 
Generators -389 
Heating Unite ............. 422 
Instruments , 425 
Insulation T 21 
Insulators 
Lamps . 
Magnets 
Motors .. 
20.21. 34, 45, 48.49, 77, 98.99 
120-121, 221, 241. 248, 295, 307 
308, 328, 345, 348, 358 368, 375 
379, 388-389, 393. 425. Insert 
between pp. 428 , 430 
, 444 
Solenoids 10, 305, 
Thermostats 78, 

5, 225, 368, 420, 
Transformers à 
Vibratcrs 
Wire & Cable.. , 
Wiring Accessories...355, 202, 


DRAFTING ROOM EQUIPMENT 
& SUPPLIES 

80-81, 100-101, 277, 284, 302 

314, 406, 454 


FABRICATING METHODS AND 
SERVICES 


Drawing . a win i 343 

Enameling 

Extruding 

Finishing 

Forming . 287, 

Gear Cutting caer 

Grinding — 

Molding .. 268, 
Insert Facing 4 317. 318, 

352, 423, 426, 

Pressing 

Riveting 

Stamping ... .216, ‘300, , 

Welding. ee 93, 311, 343, 403, 


ENGINEERING & 
PRODUCTION SERVICES 


2, 32, 110, 
BOOKS 
330, 


- September, 


these LITTLE DIFFERENCES mean 


BIG ADVANTAGES 
when you specify 


Some manufacturers assign only one operator 
to as many as ten looms. But here at Cambridge, we 
have a specially trained operator for every single 
loom in the plant. Just a little difference . . . but a 
BIG advantage in accurate mesh count and constant 
screen width. 


z 2. Some wire cloth producers car. work in only a 
certain few metals or in a limited range of mesh 
sizes. Here at Cambridge we cen weave cloth from 
any metal that can be drawn into wire...our range of 
sizes runs from 20 x 250 mesh up to 4 inch openings 


..a BIG advantage for customers with varied needs. 


+3. Some manufacturers are not equipped to fabri- 
cate wire cloth into special forms, for example, filter 
leaves. But here at Cambridge, we can supply wire 
cloth in bulk or in practically any type of fabricated 
part...a BIG advantage that saves you time and 
money by providing one source for both weaving 
and fabrication. 


These are just a few reasons why it will pay you to investigate 
Cambridge for your wire cloth needs. Call in your Cambridge 
Field Engineer to get the full story . . . and he'll gladly quote 
on your next order. Write direct or look under “Wire Cloth” 


in your classified telephone book. 
FREE CATALOG! Gives full range of mesh sizes and types of 


cloth available from Cambridge, 


OFFICES 


also valuable 


metallurgical data. Write for your copy today. 


The Cambridge Wire Cloth Co. 


METAL Department P 
CONVEYOR+ 


BELTS 


SPECIAL 
METAL 
TFABRICATIONS 


Cambridge 9, 
Maryland 


PRINCIPAL CITIES 


INDUSTRIAL 





“Engineers Rate 
the COPYFLEX 93 


= 


as the Top 


Whiteprinter...°’ 


says Dana H. Bennett 
Bruning Drafting Room Specialist 


“Yes, wherever I’ve sold a 
COPYFLEX 93 — and I've sold plenty 
of them—engineers and draftsmen tell 
me there's nothing like it for speed- 
ing prints. 

"They find it the finest heavy- 
volume whiteprinter available. And 
they like its continuous high-speed 
production of top quality, dry, ready- 
to-use prints from either sheets or 
roll stock. Its vacuum feed perinits 
easy insertion of curled originals. 


From Pencil to Print, only 
BRUNING has everything 


COPYFLEX Whiteprinters 
Drafting Machines 
Tracing Papers and Cloths 
Surveying Equipment 
Drafting Furniture 
Drawing Instruments 
Sensitized Papers, 
Cloths, Films 
Electric Erasers 
Complete Line of Drafting 
Supplies and Equipment 


ee ee 
CHARLES BRUNING COMPANY, INC., Dept. P93 | 
4700 Montrose Ave., Chicogo 41, lil. 
Please have a Drafting Room Specialist cal! | 
] Send me free booklets on COPYFLEX. 
Show me COPYFLEX in action 
(no obligation). 


I 
l 
l 
l 
I 
I 
I 
I 
l 
I 
I 
L 


454 


== ae © OFFICES IN PRINCIPAL CITIES > — — 2 


“On top of this, the ‘93’ needs no 
expensive ventilation or plumbing.” 

From prints to pencils, Bruning- 
trained men like Mr. Bennett can fill 
every drafting requirement. 

You receive “in-person” attention 
to your needs and fast service on all 
kinds of drafting room equipment to 
help you turn out better work in less 
time at lower cost. Send coupon to- 
day for more facts and figures on 
Copyflex. 


MODEL 93 COPYFLEX. 


(BRUNIND) 


Everything for the Engineer and Draftsman 


INDEX TO 
ADVERTISERS 


This indez is published as a con- 
venience to the readers. Every 
care is taken to make it accurate 
but PRODUCT ENGINEERING 
assumes no responsibility for er- 
rors or omissions. 


Accurate Spring Mfg. Co 
Acme Chain C 
Acme Tank and Welding Div. 

United Tool and Die Corp.... 
Acro Mfg. 
Alden Products Co 
Alemite 
Allegheny Ludlum Steel Corp. 409 
Allen-Bradley Co. 

Insert between pp. 22 & 23 
Allied Research Products Inc.. 360 
Allis-Chalmers Mfg. Co...38, 48-49 
Allmetal Screw Products, Inc.. 255 
Alloy Precision Casting Co.... 460 
Aluminum Co. of America 
Insert between pp. 64 & s 

Aluminum Industries, Inc 
American Brake Shoe Co 
American Brass Co 
American Chemical Paint Co... 
—— Cystoscope Makers, 

nc. 
American Engineering Co., 

Hydraulic Div. 
American Hard Rubber Co..... 
— Manganese Bronze 

o 


Co. 

American Society for Metals 
Assoc. 

American Steel & Wire Div., 
U. S. Steel Corp. 

Insert between pp. 268 & 269 
Ampco Metal, Inc. 3 
Anchor Coupling Co., Inc 
Anti-Corrosive Metals Products 

Co., Inc. 
Arkwright Finishing Co 
Armco Steel Corp 
Armstrong Cork Co. 
(Gaskets, Packing & Seals) 
6. 79, 103, 452 
Arwood Precision Casting Corp. 427 
Atlantic Screw Works, Inc 40 
Austenal Laboratories Inc. 
Automatic Steel Products, 
Automatic Switch Co 
Automotive Gear Works, e 
Insert facing p. 332 
"A Tube Div., Higbie Mfg. 


40 
American Smelting & Refining 
233 


Bakelite Co., a Div. of Union 
Carbide & Carbon 
Vinylite 
Barco Mfg. Co. 
Barksdale Valves 
Barry Corp. 
Bausch and Lomb Optical Co.. 
Bellows Co. 
Beryllium Corp..Insert facing p. i 
Bethlehem Steel Co 32, 
Bishop & Co., J. Platinum 
Works s... 431 
Blake & Johnson Co........... 40 
Blood Brothers Machine Co.... 271 
— Brook Oil-less Bearing 
o. 
Bower Roller Bearing Co 
Brady Corp. 
Bridaeport Brass Co.... 
Bristol Co. 
Brown Boveri Corp. 
Brown & Sharpe Mfg. Co 
Bruning Co., Inc. Charles 
Bunting Brass & Bronze Co... 


Cambridge Wire Cloth Co..... 
Camcar Screw & Mfg. Corp.... 
Cannon Electric Co 
vr Steel Co. Alloy Tube 
Iv. 
Central Screw Co. 
Century a =: 
Chace Co.. b 
Chain Belt p^ . 
Chemical Corp. 
Chicago Rawhide Mfg. Co. 
2nd Cover 

Chicago Thrift. Etching Corp... 368 
Chrysler Corp. Industrial 

Engine Div. 
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INDEX TO 
ADVERTISERS 


Cincinnati Gear ge 
Glare & Co., C. P 
Clark Controller Co. 
Insert between pp. 364 & = 
Clark Equipment Co 
Cleveland Cap Screw Co 
Cleveland Pneumatic Tool Co. 331 
Cleveland Worm & Gear Co.... 83 
Clifford Mfg. Co 68 
Climax Molybdenum Co. 
Columbia-Geneva Steel 
U. S. Steel Corp 
between pp. 268 & 269 
Cone-Drive Gears Div., 
Michigan Tool Co 
Continental Diamond Fibre Co. 
Continental Screw Co 
Coto-Coil Co., 
Cramer Co., 
Crane Co. 
Crane Packing Co 
Cuno Engineering Corp. 
Curta Calculator Co 
Curtis Universal Joint Co., ! 


Dayton Rubber Co 

DeLaval Steam Turbine Co.... 
Denison Engineering Co 

Dexter Machine Products, Inc. 
Dialight Corp. 

Diefendorf Gear Corp 

Dodge Mfg. Corp . 
Doehler-Jarvis Div. Nat'l cese 


Co. 
Doerr Electric Corp 
Douglas Aircraft Co., Inc..... 
Dow Chemical Co 
Dow Corning Corp...insert between 
pp. 96 & 97 
Drop Forging Association 344 
Dudek & Bock Spring Mfg. Co. 324 
DuPont de Nemours & Co., 
Inc, E. l., Electrochemical 
Dept. 91 
DuPont de Nemours & Co. 
Inc., E. I. (Neoprene) 75 
DuPont de Nemours & Co., 
E. I. (Plastics) 
Dura MM. ..ooocccoccecces 280 
Durkee-Atwood Co. 


Eagle Lock Co 

Eastman Kodak Co., Industrial 
Photographic 

Eaton fg. Co., Foundry Div. 

Eco Engineering Co 

Elastic Stop Nut Corp. of 
America 

Elco Tool & Screw Corp.. 

Electrical Engineering & “Mfg. 
Corp. 

Electrolizing Corp. 

Elliott Co. 

Emerson Electric Mfg. Co 

Enthone inc. 

Euclid Electric & Mfg 


Fafnir Bearing Co.. 
Fairbanks, Morse d Co 
Fairchild Aircraft 
Fairfield Mfg. Co 
Falk Corp. 
Farrell- Birmingham Co., ! 
Federal Bearings Co., 
Federal Mogu! Corp. 

ment) 
Felters Co. 
Femal, Inc. e 
Ferro Electric Products, Inc.... 
Flexonics Corp. 
Flex- z Tube, Div. of Meridan 


p. 
Ford Motor Co., Industrial 
Engine Dept. 
Friez instrument Div., Bendix 
Aviation Corp. 
Fulton Syiphon Div., Robert- 
shaw-Fulton Controls Co..90, 291 
Funk Aircraft Co. 376 


Galland-Henning Mfg. Co 
Garlock Packing Co 

Garrett Co. Inc., George K..... 
Gast Mfg. Corp 


(Continued on page 456) 
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Remember! 


exact seal 
you require 


You can achieve the sealing efficiency you want . . 


specification problems . . 


. eliminate 


. work unhampered from drawing 


board to production — when you work hand-in-hand with “John 
Crane's" experienced engineering staff and available facilities. 

Get quick, finger tip information on "John Crane's" complete 
line of high production mechanical seals—for every conceivable 
service— to meet your particular needs. Send now for illustrated 
technical catalog. It's your's upon request. 


TYPE 11-A 


Pressed-in 
packaged unit with 
spring inside 
synthetic rubber 
bellows to protect 
against corrosion. 
For hot or cold 
water, oil, gasoline 
or soapy liquids . . 
pressures to 35 psi 
. +» temperatures 
from —65° F. to 
+212° F 


———Ó—————————- 


TYPE 6-A 


Pressed-in 
packaged unit 
recommended for 
small shafts on hot 
or cold water, oil, 
gasoline or 
soapy liquids... 
pressures to 75 psi 
. - temperatures 
from —65° F. to 
+ 220° F. Available 
in stainless steel or 
bronze. 


TYPE 19 


An all-purpose 
seal suitable 
for handling 
practically any 
liquid or gas, 
including highly 
corrosive acids 
and oils. 
Low or high temperatures from — 100° F. to + 
450° F. .. . pressures to 200 psi. Incorporates 
highly efficient sealing cones made of 
Du Pont’s Teflon, which is inert to practically 
all chemicals. 


Crane Packing Company, 1845 Cuyler Ave., Chicago 13, Illinois 


CRANE PACKING COMPANY 





i tar 
(GASS 


TOPICS 


Functions and Applications 
of the Greer Accumulator 


PORTLAND PIPELINE CORPORATION engineers no longer worry about the 
problem of pump pulsations since Greer accumulators were installed on their equip- 
ment. Pressure surges from reciprocating pumps were rendered harmless. See below. 


How Greer Accumulators 
Reduce Pump Pulsations 


PROOF POSITIVE! Hvdrauliscope photo- 
grapis, taken before and after the installa- 
tion of Greer accumulators, give conclusive 
evidence that pump pul: 
duced more than 67‘ 


ations were re- 
for Portland Pipeline 
Write or 
Bulletin 500 that gives 
technical data and diagrams on 


pump pulsation problems and corrections. 


pumping equipment. cail Greer 


now for special 


complete 


Greer Hydro-Pneumatic Accumulators 
have many other diversified functions 


(1) Pressure storage cham- 
ber for main, auxiliary and 
emergency power (2) Press- 
ure-volume compensator for 
leakage and temperature 
(3) Dispenser of fluids and 
lubricants (4) Transfer- 
barrier for fluids and gases 
(5) Shock absorber for line 


shock and pump pulsation. 


Precision engineered to 
make any hydraulic system 
better! Complete data and 
diagrams in Brochure 301. 
Write for your free copy. 


U.S. PATENTS UNDER OLAER LICENSES 


Actual hydrauliscope tests 
prove pressure surges can 
be reduced as much as 90% 


The most common cause of pipe- 
line and hydraulic system failure 
can be traced to the dangerous pul- 
sations of reciprocating pumps. A 
positive remedy for this hazard is 
the versa'ile Greer Hydro-Pneu- 
matic Accumulator. 

This compact power package, 
with its unmatched ability to absorb 
shock, renders pump pulsations 
harmless. The result is a smooth, 
steady flow of fluid so vital to effi- 
cient hydraulic operation. 

Are you troubled with a pump 
pulsation problem? Then let our 
experienced hydraulic 
demonstrate how costly downtime 
can be avoided, how performance 
and production can be improved, 
how equipment can be given longer 
life with the installation of a Greer 
accumulator. Write or call today. 


DREER 


—— — 


engineers 


Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


Field Offices: 1908 West Cermak Road 


2832 East Grand Boulevard, Detroit, Michigan * 
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Chicago, Illinois * 


25 South Main Street, Dayton, Ohio 


and sales representatives in all principal cities 


INDEX TO 
ADVERTISERS 


(Continued from page 455) 


Gear Specialties, Inc. 
General Electric Co., 
Apparatus Dept. 
General Electric Co., 
Dept., Silicones 

Gerotor May Corp. 
Geuder, Paeschke & Frey Co., 
Contract Div. ... 
Giannini & Co., inc., G. M. 
Gits Bros. Mfg. Co.. 
Glass Fibers Inc. . 
Gleason Works 
Goodrich Chemical 
(HYCAR) ... 
Goodrich Co., B. F. 
Goodrich Co., 
Zipper Div. .. 
Graphite Metallizing Corp. 
Graton & Knight Co 
Great Lakes Screw Corp.. 
Greer Hydraulics Inc. 
Gries Reproducer Corp. 
Grip Nut Co. 


.47, 120 
Chemical 
72 


121 


Co, © P. 
(RIVNUT) 
B. F. Sealing 


H & R Industries 

Hannifin Corp. . 

Hansen Mfg. Co., 

Harper Co., H. M. 

Hart za Co... 

Haydon Co 

Heim Co. 

Heli-Coil i 

Herbrand Div. ‘of the Bingham- 
Herbrand Corp. 


Higgins Ink Co., Inc 
Holliday & Co., Inc., W. J. 
Hoover Ball & Bearing Co.. 
Hoover Co., Electric Motor 
Div. tea 
Houghton & Co., 
Howard Industries, s 
Hyatt Bearings Div. General 
Motors Corp. $4 
"ee Div. of N. Y. "Airbrake 
Co 


301 


20-21 
339 
308 


Improved Seamless Wire - 
Indiana Gear Works. 
Indiana Steel Products Co.. 
Industrial Timer Corp. .... 
Insulation and Wires, Inc.... 
International Nickel Co., Inc. 
Monel . a 
International 
Nickel A'loy .. 
International Packings Corp. 
— Varnish & Insulator 
Co. 


Nickel Co., 


James Gear & Mfg. Co., 

Johns-Manville Corp. 
(Packings) 

Johnson Bronze Co. 


Johnson Machine Co., Carlyle 


Kaydon Engineering Corp. 

Kaiser Aluminum & Chemical 
Sales, Inc. 

Keuffel & Esser Co 

Koppers Co., Inc., Plastics Div. 

Koven & Bros., Inc., ° . 

Kraissl Co. 


Lake Chemical Co. 

Lamb Electric Co. 

Laminated Shim Co., 
Stamping Div. . 

Lamson & Sessions Co.. 

Lapeer Mfg. Co 

LaSalle Steel Co... 

Leach Relay Co. 

Lear, Inc. 

Lebanon Steel 

Lefax 

Lewellen Mfg. Co. 

Libbey-Owens-Ford Glass Co. 
Fiber G!ass Div. ; 

Lincoln Electric Co. 

Linde Air Products Co.. 

Linear, Inc. 

Link-Belt Co. 


Inc. 


Logansport Machine Gos, 
Lord Mfg. 
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INDEX TO 


apverrisers | A Sealing Unlimited! 


Lovejoy Flexible Coupling Co. 324 

Lubriplate Div. Fiske Bros. 
Refining Co. 

Lycoming Divisions—Avco Mfg. 


SMS... ( d BL 227213 


McGraw-Hill Book Co 
McLouth Steel Corp. 


Insert facing p. 316 Senu.imwe CaomeouwDs 
M-B Products .. 3 

Madison-Kipp Corp. —— 
Mahon Co., R. C. 

Mallory & Co., Inc. P. R. 

Manhattan Rubber Co 

Marsh Co., C. W 

Marsh Instrument Co 

Marvel Engineering Co 

Massachusetts Gear & Tool Co. 428 

Master Electric Co. 


Speedmaster) 3rd Cover | nts to 
Mercury Clutch Div., Automa- 
tic Steel Products Inc.. 


Metals & Controls Corp. — 
eral Plate Div 


— E Seal IN the quality of your product 


Meyercord Co. Name Plate Div 
Michigan Tool Co. Cone.Drive 


. ^ 
ora: Sntth Biv ine * Seal OUT dirt, water, rust, air 
Micro-Switch Div. Minneapolis- 
Honeywell Regulator Co.... 43 J J ; eae 
Midland Steel Products Co.... 332 
Midwest Molding & Mfg. Co 
Insert facing p. 317 
Miller Motor Co 383 
Mills Corp., Elmer E. 
Insert facing p. 396 


Miniature Precision Bearings : 
ine T Automotive 
Minnesota Mining & Mfg. Co 14 . : . 
Misco Precision Casting Co... 312 Sealers and adhesives to seal windows and seams 
Monsanto Chemical Co. 33 : = : . n " l 
Moraine Products Div. General 5 against dust, air and water, to prevent rust and corro- 
Motors Corp. ? : sion in seams, to seal spot welded body joints in cars, 
Motor Products Corp h : n ' 
Mt. Vernon Die Casting Corp. trucks and trailers. 
Mueller Brass Co . 2 


National Lock Co re 1 
Nat al Mall I + ` á 

Casting a — — Sealers for fuselage seams, fuel tanks, and pressurized 
National Motor — > 


cabins. Sealers for windshields, windows and gun 
ne. 


National Screw & Mfg. Co.... turrets. 
National Standard Co 


National Tube Div. 
Insert Between 268 & ZEE: 
National Vulcanized Fibre Co.. 


Naugatuck Chemical Div. Many sealing compounds such as Permagum, Mastics, 


Newark Wire Cloth Co S Thermal Mastics and Elastic Compounds are used in 
New Departure . 


Meters Core. refrigerators, freezers and air conditioning equipment. 
New Hampshire Ball Bearings 


Inc. 26 
New Jersey Zinc Co rona en 
— York Belting & Packing. 


(Gilmer Products) : Sealers for joining sewer pipes, sealing expansion 
Nice Ball Bearing Co T. j g PIP g p 


Nicholson & Co., W. fy. CI y joints in — oe and, airport runways, 
3 kS waterproohng underground concrete, protective coat- 
O & S Bearing & Mfg. Co M p g g P 


Ohio Gear Co. E i ings and caulking compounds, barrier paper. 
Ohio Seamless Tube Co. 


Ohmite Mfg. Co. : 
Insert Between 284 & Railroads 

Orange Roller Bearing Co., Inc. 
Ortman-Miller Machine Co.... des Sealers and adhesive felt tapes for insulating, sound- 
Palnut Co. c zz proofing and weatherproofing of railway cars, sealing 

arker-Kalon Corp. ; 38 1018 s s 
—— — * — car windows and observation domes, and sealers for 
Patton-MacGuyer Co. spot welded seams. 


Peerless Photo Products, 
Perkins Machine & Gear Co 


I er WHAT IS YOUR SEALING PROBLEM ? 

Pheol 

Philadelphia Gear Works; s To learn how Presstite can help you, write for 
Pioneer Pump Div. of Detroit 


Harvester Co. . 29 d calatog. Whatever your product or manufactur- 
"D. Plate Glass, . Seating Comeounes ing process may be, our experience and research 


Plastic Research Products Inc. 336 laboratory are always at your service. 
Platecoil Div. of Tranter Mfg. 


Inc. 


Polymer Corp. SEALANTS . COATINGS hd ADHESIVES 
ope Machinery Corp.... 


Porcelain Enamel Institute Inc. 
Insert facing p. 301 
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increased production, 


* 
* THE UNIQUE, FRICTIONLESS 
RAMSEY JOINT enables the chain quietness, 
to flow over the sprocket as 


smoothly as water flows over a 
dam. Note in the picture above 


. e 
how the contact surfaces of the tf 
pins roll on each other. Ramsey erriciency 
Chains take no toll of the power 
they transmit. 


AMSEY sient cuain prive 


There is no other chain like the Ramsey—no other chain with 
the roller-bearing pins between links, eliminating friction and 
permitting of the fullest flexibility no matter what the load and 
speed. You get quietness too, which is a positive indication of 
non-friction. You get a cool-running, uniform flow of power, 
needing no oil pumps or slingers, mighty little lubrication, and 
practically no maintenance, and the long service life that results 
only from the absence of wearing friction. 


FREE APPLICATION MANUAL FOR ENGINEERS 


This 60 page book gives you the range and scope of Ramsey Silent 
Chain Drives—tells you how to work out applications and includes the 
necessary data on chains, sprockets and pinions. Write for a copy 
today. 


SILENT CHAIN DRIVES — FLEXIBLE COUPLINGS 


RAMSEY 


CHAIN COMPANY, INC. 


5150 BROADWAY B HEBANT, N.:Y. 
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Ir YOU HAVE a production joining problem, bank on 
resistance welding and use the facilities of Taylor-Winfield. 
We have sales and application engineers who spend their 
time on specific customer projects. 

If you will outline your needs, we will give you some 
practical help. T-W specializes in shirtsleeve assistance 
on resistance welding. We design, engineer and build 
resistance welders into your production line. For prompt 
attention, address your inquiry to the nearest sales office. 


Sales and Service 


CHARLOTTE - CHATTANOOGA 
CHICAGO . CLEVELAND . DAYTON 
DENVER . DETROIT . DALLAS 
PHILADELPHIA . PORTLAND, OREGON 
SEATTLE . S. PASADENA . ST. LOUIS 
WASHINGTON . STAMFORD 

DUNDAS, ONTARIO 


Resistance Welders Since 1898 


$ TAYLOR: 
WINFIELD 


RESISTANCE WELDERS 


THE TAYLOR-WINFIELD CORPORATION * WARREN, OHIO 





MERCAST 


UTTON A GENERATCR on or off of an airplane? 
Westinghouse does! And at a reported time saving 
of up to 8 man-hours per plane! 


— 
— 
— — 


The ingenious new Westinghouse generator mount- 
ing bracket employs "buttonholes" that permit the 
assembly to be quickly slipped on or off over headed 
studs on the airframe. For practical produc- 
tion of this unit, a one-piece precision casting 
to close dimensional and surface tolerances 
is the economical answer. This casting, how- 
ever, is much larger than can be produced by 
ordinary investment casting processes. 


Westinghouse brought the problem to 
Alloy Precision Castings Company. Engineers 
and metallurgists at Alloy developed the 
illustrated 6 Ib., 675 inch diameter mercasting 
in 410 stainless. Critical tolerances are held 
to +.003”/inch. Very little finish machining 
is required and the “buttonholes” are used as 


ALLOY PRECISION 


*FROZEN MERCURY INVESTMENT CASTING 


cast. Complete inspection by Alloy assures customers 
top quality and accuracy. 


Mercasting made the Westinghouse generator mount 
idea a reality. Send details about your “impossible” or 
“too costly” jobs today! Learn how Alloy Precision can 
save you time and money with designs for mercasting. 


ALLOY PRECISION CASTINGS COMPANY, DEPT. C-2 
45th and Hamilton, Cleveland 14, Ohio 


Please RUSH Bulletin 706 describing the 
Mercasting Process. 


NAME 





TITLE 
COMPANY... 
ADDRESS — 


i eee aedeeenenicuiivtéi iq: 


ZONE. STATE 





EAST 45!h ST. AND HAMILTON AVE. «e CLEVELAND 14, OHIO 
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Don't put up with make-shift assemblies when it.is so easy to get the 
RIGHT horsepower, the RIGHT shaft speed, the RIGHT construction 
features, the RIGHT mounting . . . all combined into one compact 
power package. 

Master Motors are available in thousands on thousands of types 
and ratings (up to 400 HP) giving you a selection you can get nowhere 
else. This permits you to choose a power drive for each job that's just 
right . . . a power drive that will add greatly to the compactness, 


appearance, safety, and economy of each of your motor applications. 


See how the designer of this tobacco 
processing machine has used two dif- you can 
ferent Master units that are just right 
for his purpose . . . one, a motor with a variable speed unit and a 
right angle worm gear, the other a motor with a variable speed unit 
Ea a parallel shaft gear reduction unit. 

Select the RIGHT power drive from Master's broad line and you 
can increase the saleability of your motor-driven products . . . improve 
the economy and productivity of your plant equipment. That's the 
horsesense way to use horsepower. 

THE MASTER = company . RAYTON, OHIO 
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Makes delicate cuts on short, thin-wall, 
large diameter parts automatically 
with help of TIMKEN” bearings 


PEED, precision and automatic 
operation—these are the machin- 
ing qualities built into Lodge & Ship- 
ley’s new 30” T-Matic. With the bed 
at right angles to the spindle, it face 
contours, bores, turns big parts with 
small-lathe accuracy. 

Since all the T-Lathe’s work is sin- 
gle chucked, the spindle must be 
completely free of end play. Other- 
wise face contouring accuracy would 
be affected. Any wobble or chatter 


in the spindle would be doubled or 
tripled near the outside of large 
diameter parts. 


For these reasons, Lodge & Ship- 
ley mounted the spindle on 2 Timken® 
bearings. Their tapered rollers are pre- 
loaded during assembly, eliminating 
both end and side play. Since the spin- 
dle must support large work pieces, 
these are large diameter bearings. Yet 
their run-out never exceeds three ten- 
thousandths of an inch (.0003”). 


Made of the Timken Company’s 
own fine alloy steel, Timken bearings 
normally last the life of the machine 
tool they’re a part of. Building or 
buying machines, specify “Timken”. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: "TIMROSCO". 


This symbol on a product means 
its bearings are the best. 


How THE LODGE & SHIPLEY COMPANY 
mounts T-Lathe spindle on Timken 
bearings to get accuracy needed for 
delicate work on large diameter pieces, 


SMOOTH TO 
MILLIONTHS OF AN INCH 


Surface finish of high quality Eng s ! 
Timken bearing rollers and i 
races is so smooth that it 
takes a profilograph to meas- 
ure its smoothness. This 
instrument measures surface 
variations to a millionth of 
an inch, as shown at the left. 


PROFILOGRAPH TRACE GOOD COMMERCIALLY 
GROUND FINISH (5 000 X VERTICAL 


S 
30 K HORIZONTAL) 


PROFILOGRAPH TRACE, TIMKEN BEARING 


FINISM (5.000 X VERTICAL. 30 X HORIZONTAL 


TAPERED ROLLER BEARINGS 


OPTICAL FLAT. PERFECT FINISH 


NOT JUST A BALL’ ) NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 





